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'*  In  Buch  cases  the  mductive  and  deductive  methods  of  inquiry  may  be  said 
to  go  hand  in  hand,  the  one  verifying  the  conclasions  deduced  by  the  other ; 
and  the  combination  of  experiment  and  theory,  which  may  thus  be  brought  to 
bear  in  such  cases,  forms  an  engine  of  discovery  infinitely  more  powerful  than 
either  taken  separately.  This  state  of  any  department  of  science  is  perhaps  of 
all  others  the  most  interesting,  and  that  which  promises  the  most  to  research.'* 
— Sib  J.  Hebschel,  IHscowrse  on  the  Study  of  Natural  Philosophy, 


CHAPTER  XIV. 


op  the  limits  to  the  explanation  op  laws  of 
nature;  and  of  hypotheses. 

§  1.  The  preceding  considerations  have  led  us  to  recog- 
nise a  distinction  between  two  kinds  of  laws^  or  observed  uni- 
formities in  nature  :  ultimate  laws^  and  what  may  be  termed 
derivative  laws.  Derivative  laws  are  such  as  are  deducibre 
from^  and  may^  in  any  of  the  modes  which  we  have  pointed 
out^  be  resolved  into,  other  and  more  general  ones.  Ultimate 
laws  are  those  which  cannot.  We  are  not  sure  that  any  of  the 
uniformities  with  which  we  are  yet  acquainted  are  ultimate 
laws;  but  we  know  that  there  must  be  ultimate  laws;  and  that 
every  resolution  of  a  derivative  law  into  more  general  laws, 
brings  us  nearer  to  them. 

Since  we  are  continually  discovering  that  uniformities,  not 
previously  known  to  be  other  than  ultimate,  are  deri\sative,  and 
resolvable  into  more  general  laws ;  since  (in  other  words)  we 
are  continually  discovering  the  explanation  of  some  sequence 
which  was  previously  known  only  as  a  fact ;  it  becomes  an 
interesting  question  whether  there  are  any  necessary  limits  to 
this  philosophical  operation,  or  whether  it  may  proceed  until 
all  the  uniform  sequences  in  nature  are  resolved  into  some 
one  universal  law.     For  this  seems,  at  first  sight,  to  be  the 
ultimatum  towards  which  the  progress  of  induction,  by  the 
Deductive  Method  resting  on  a  basis  of  observation  and  expe- 
riment, is  tending.   Projects  of  this  kind  were  universal  in  the 
infancy  of  philosophy ;  any  speculations  which  held  out  a  less 
brilliant  prospect,  being  in  those  early  times  deemed  not  worth 
pursuing.     And  the  idea  receives  so  much  apparent  counte- 
nance from  the  nature  of  the  most  remarkable  achievements 
of  modem  science,  that  speculators  are  even  now  frequently 
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appearing^  who  profess  either  to  hav^  solved  the  problem,  or 
to  suggest  modes  in  which  it  may  one  day  be  solved.  Even 
where  pretensions  of  this  magnitude  are  not  made,  the  cha- 
racter of  the  solutions  which  are  given  or  sought  of  particular 
classes  of  phenomena,  often  involves  such  conceptions  of  what 
constitutes  explanation,  as  would  render  the  notion  of  explain- 
ing all '  phenomena  whatever  by  means  of  some  one  cause  or 
law,  perfectly  admissible. 

§  ^.     It  is  therefore  useful  to  remark,  that  the  ultimate 
Laws  of  Nature  cannot  possibly  be  less  numerous  than  the 
I  distinguishable  sensations  or  other  feelings  of  our  nature ; — 
f  those,  I  mean,  which  are  distinguishable  from  one  another  in 
I  quality^  and  not  me^.?.!y  J.E  quantity  or  decree.     For  example  ; 
since  there  is  a  phenomenon  sui  generi^y  called  colour,  which 
our  consciousness  testifies  to  be  not  a  particular  degree  of  some 
other  phenomenon,  as  heat  or  odour  or  motion,  but  intrinsically 
unlike  all  others,  it  follows  that  there  are  ultimate  laws  of 
colour;  that  though  the  facts  of  colour  may  admit  of  expla- 
nation, they  never  can  be  explained  from  laws  of  heat  or  odour 
alone,  or  of  motion  alone,  but  that  however  far  the  explanation 
I  may  be  carried,  there  will  always  remain  in  it  a  law  of  colour. 
I  do  not  mean  that  it  might  not  possibly  be  shown  that  some 
other  phenomenon,  some  chemical  or  mechanical  action  for 
example,  invariably  precedes,  and  is  the  cause  of,  every  phe- 
nomenon of  colour.     But  though  this,  if  proved,  would  be 
an  important  extension  of  our  knowledge  of  nature,  it  would 
i  not  explain  how  or  why  a  motion,  or  a  chemical  action,  can 
i  produce  a  sensation  of  colour ;  and  however  diligent  might 
be  our  scrutiny  of  the  phenomena,  whatever  number  of  hidden 
links  we  might  detect  in  the  chain  of  causation  terminating  in 
the  colour,  the  last  link  would  still  be  a  law  of  colour,  not  a 
law  of  motion,  nor  of  any  other  phenomenon  whatever.     Nor 
does  this  observation  apply  only  to  colour,  as  compared  with 
any  other  of  the  great  classes  of  sensations ;  it  applies  to  every 
particular  colour,  as  compared  with  others.     White  colour  can 
in  no.  manner  be  explained  exclusively  by  the  laws  of  the  pro- 
duction of  red  colour.   In  any  attempt  to  explain  it,  we  cannot 
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but  introdace,  as  one  element  of  the  explanation,  the  propo- 
sition that  some  antecedent  or  other  produces  the  sensation  of 
white. 

The  ideal  limit,  therefore,  of  the  explanation  of  natural 
phenomena  (towards  which  as  towards  other  ideal  limits  we 
are  constantly  tendings  without  the  prospect  of  ever  completely 
attaining  it)  would  be  to  show  that  each  distinguishable  \ 
variety  of  our  sensations^  or  other  states  of  consciousness^  has 
only  one  sort  of  "cause;  that,  for  example,  whenever  we  per- 
ceive a  white  colour,  there  is  some  one  condition  or  set  of  • 
conditions  wbich  is  always  present,  and  the  presence  of  which  ' 
always  produces  in  us  that  sensation.  As  long  as  there  are 
several  known  modes  of  production  of  a  phenomenon  (several 
different  substances,  for  instance,  which  have  the  property  of 
whiteness,  and  between  which  we  cannot  trace  any  other 
resemblance)  so  long  it  is  not  impossible  that  one  of  these 
modes  of  production  may  be  resolved  into  another,  or  that  all 
of  them  may  be  resolved  into  some  more  general  mode  of 
production,  not  hitherto  recognised.  But  when  the  modes  of 
production  are  reduced  to  one,  we  cannot,  in  point  of  simpli- 
fication, go  any  further.  This  one  may  not,  after  all,  be  the 
ultimate  mode;  there  may  be  other  links  to  be  discovered 
between  the  supposed  cause  and  the  effect ;  but  we  can  only 
further  resolve  the  known  law,  by  introducing  some  other  law 
hitherto  unknown;  which  will  not  diminish  the  number  of 
ultimate  laws. 

In  what  cases,  accordingly,  has  science  been  most  suc- 
cessful in  explaining  phenomena,  by  resolving  their  complex 
laws  into  laws  of  greater  simplicity  and  generality  ?  Hitherto 
chiefly  in  cases  of  the  propagation  of  various  phenomena  | 
through  space :  and,  first  and  principally,  the  most  extensive  and 
important  of  all  facts  of  that  description,  mechanical  motion. 
Now  this  is  exactly  what  might  be  expected  from  the  principles 
here  laid  down.  Not  only  is  motion  one  of  the  most  universal 
of  all  phenomena,  it  is  also  (as  might  be  expected  from  that  cir- 
cumstance) one  ot  those  which,  apparently  at  least,  are  produced 
in  the  greatest  number  of  ways;  but  the  phenomenon  itself  is 
always,  to  our  sensations^  the  same  in  every  respect  but  degree. 
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Differences  of  duration,  or  of  velocity,  are  evidently  differences 
in  degree  only ;   and  differences  of  direction  in  space,  which 
alone  has  any  semblance  of  being  a  distinction  in  kind,  entirely 
disappear  (so  far  as  our  sensations  are  concerned)  by  a  change 
in  our  own  position ;  indeed  the  very  same  motion  appears  to 
us,  according  to  our  position,  to  take  place  in  every  variety  of 
direction,  and  motions  in  every  different  direction  to  take  place 
in  the  same.     And  again,  motion  in  a  straight  line  and  in  a 
curve  are  no  otherwise  distinct  than  that  the  one  is  motion 
continuing  in  the  same  direction,  the  other  is  motion  which  at 
each  instant  changes  its  direction.    There  is,  therefore,  accord- 
ing to  the  principles  I  have  stated,  no  absurdity  in  supposing 
j  that  all  motion  may  be  produced  in  one  and  the  same  way ; 
by  the  same  kind  of  cause.  Accordingly,  the  greatest  achieve- 
ments in  physical  science    have  consisted   in   resolving   one 
observed  law  of  the  production  of  motion  into  the  laws  of  other 
known  modes  of  production,  or  the  laws  of  several  such  modes 
into  one  more  general  mode;  as  when  the  fall  of  bodies  to  the 
earth,  and  the  motions  of  the  planets,  were  brought  under  the 
one  law  of  the  mutual  attraction  of  all  particles  of  matter ; 
when  the  motions  said  to  be  produced  by  magnetism  were 
shown  to  be  produced  by  electricity ;  when  the  motions  of 
fluids  in  a  lateral  direction,  or  even  contrary  to  the  direction  of 
gravity,  were  shown  to  be  produced  by  gravity;  and  the  like. 
[  There  is  an  abundance  of  distinct  causes  of  motion  still  unre- 
I  solved  into  one  another ;  gravitation,  heat,  electricity,  chemical 
action,  nervous  action,  and  so  forth ;  but  whether  the  efforts 
of  the  present  generation  of  savans  to  resolve  all  these  different 
modes  of  production  into  one,  are  ultimately  successful  or  not, 
the  attempt  so  to  resolve  them  is  perfectly  legitimate.     For 
though  these  various  causes  produce,  in  other  respects,  sensa- 
tions intrinsically  different,  and  are  not,  therefore,  capable  of 
being  resolved  into  one  another,  yet  in  so  far  as  they  all  produce 
I  motion^  it  is  quite  possible  that  the  immediate  antecedent  of 
J  the  rnotion  may  in  all  these  different  cases  be  the  same ;  nor 
is  it  impossible  that  these  various  agencies  themselves  may,  as 
the  new  doctrines  assert,  all  of  them  have  for  their  own  imme- 
diate antecedent,  modes  of  molecular  motion. 
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We  need  not  extend  our  illustration  to  other  cases,  as  for 
instance  to  the  propagation  of  light,  sound,  heat,  electricity, 
&c.  through  space,  or  any  of  the  other  phenomena  which  have 
been  found  susceptible  of  explanation  by  the  resolution  of  their 
observed  laws  into  more  general  laws.  Enough  has  been  said 
to  display  the  difference  between  the  kind  of  explanation  and 
resolution  of  laws  which  is  chimerical,  and  that  of  which  the 
accomplishment  is  the  great  aim  of  science;  and  to  show 
into  what  sort  of  elements  the  resolution  must  be  effected, 
if  at  all* 

*  As  is  well  remarked  by  Professor  Baio,  in  the  very  valuable  chapter  of 
his  Logic  which  treats  of- this  subject  (ii.  121)  '*  scientific  explanatiou  and  in- 
ductive generalization  being  the  same  thing,  the  limits  of  Explanation  are  the 
limits  of  Induction,"  and  "  the  limits  to  inductive  generalization  are  the  limits 
to  the  agreement  or  community  of  facts.  Induction  supposes  similarity  among 
phenomena  ;  and  when  such  similarity  is  discovered,  it  reduces  the  phenomena 
under  a  common  statement.  The  similarity  of  terrestrial  gravity  to  celestial 
attraction  enables  the  two  to  be  expressed  as  one  phenomenon.  The  similarity 
between  capillary  attraction,  solution,  the  operation  of  cements,  &c.,  leads  to 
their  being  regarded  not  as  a  plurality,  but  as  a  unity,  a  single  causative  link, 
the  operation  of  a  single  agency.  .  .  .  If  it  be  asked  whether  we  can  merge 
gravity  itself  in  some  still  higher  law,  the  answer  must  depend  upon  the  facts. 
Are  there  any  other  forces,  at  present  held  distinct  from  gravity,  that  we  may 
hope  to  make  fraternize  with  it,  so  as  to  >oin  in  constituting  a  higher  unity  ? 
Oravity  is  an  attractive  force  ;  and  another  great  attractive  force  is  cohesion, 
or  the  force  that  binds  together  the  atoms  of  solid  matter.  Might  we  then 
join  these  two  in  a  still  higher  unity,  expressed  under  a  more  comprehensive 
law  ?  Certainly  we  might,  but  not  to  any  advantage.  The  two  kinds  of  force 
agree  in  the  one  point,  atti*action,  but  they  agree  in  no  other ;  indeed,  in  the 
ntanner  of  the  attraction,  they  differ  widely ;  so  widely  that  we  should  have 
to  state  totally  distinct  laws  for  each.  Gravity  is  common  to  all  matter,  and 
equal  in  amount  in  equal  masses  of  matter,  whatever  be  the  kind ;  it  follows 
the  law  of  the  diffusion  of  space  from  a  point  (the  inverse  square  of  the  dis- 
tance) ;  it  extends  to  distances  unlimited ;  it  is  indestructible  and  invariable. 
Cohesion  is  special  for  each  separate  substance  ;  it  decreases  according  to  dis- 
tance much  more  rapidly  than  the  inverse  square,  vanishing  entirely  at  very 
small  distances.  Two  such  forces  have  not  sufficient  kindred  to  be  generalized 
into  one  force ;  the  generalization  is  only  illusory  ;  the  statement  of  the  diffe- 
rence would  stUl  make  two  forces  ;  while  the  consideration  of  one  would  not 
in  any  way  simplify  the  phenomena  of  the  other,  as  happened  in  the  generaliza- 
tion of  gravity  itself." 

To  the  impassable  limit  of  the  explanation  of  laws  of  nature,  set  forth  in 
the  text,  must  therefore  be  added  a  further  limitation.  Although,  when  tue 
phenomena  to  be  explained  are  not^  in  their  own  nature,  generically  distinct^ 
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§  3.  As,  however,  there  is  scarcely  any  one  of  the  prin- 
ciples of  a  true  method  of  philosophizing  which  does  not 
require  to  be  gaarded  against  errors  on  both  sides,  I  must 
enter  a  caveat  against  another  misapprehension,  of  a  kind 
directly  contrary  to  the  preceding.  M.  Comte,  among  other 
occasions  on  which  he  has  condemned,  with  some  asperity, 
any  attempt  to  explain  phenomena  which  are  '^  evidently  pri- 
mordial,''  (meaning,  apparently,  no  more  than  that  every 
peculiar  phenomenon  must  have  at  least  one  peculiar  and  there- 
fore inexplicable  law,)  has  spoken  of  the  attempt  to  furnish 
any  explanation  of  the  colour  belonging  to  each  substance,  '^  la 
couleur  elementaire  propre  k  chaque  substance,*'  as  essentially 
illusory.  "  No  one,*'  says  he,  "  in  our  time  attempts  to  explain 
the  particular  specific  gravity  of  each  substance  or  of  each 
structure.  Why  should  it  be  otherwise  as  to  the  specific  colour, 
the  notion  of  which  is  undoubtedly  no  less  primordial  ?*** 

Now  although,  as  be  elsewhere  observes,  a  colour  must 
'  always  remain  a  diflFerent  thing  from  a  weight  or  a  sound, 
varieties  of  colour  might  nevertheless  follow,  or  correspond  to, 
given  varieties  of  weight,  or  sound,  or  some  other  pheno- 
menon as  different  as  these  are  from  colour  itself.  It  is  one 
question  what  a  thing  is,  and  another  what  it  depends  on ; 
and  though  to  ascertain  the  conditions  of  an  elementary  phe« 
nomenon  is  not  to  obtain  any  new  insight  into  the  nature  of 
the  phenomenon  itself,  that'  is  no  reason  against  attempting 
to  discover  the  conditions.  The  interdict  against  endeavouring 
to  reduce  distinctions  of  colour  to  any  common  principle,  would 
have  held  equally  good  against  a  like  attempt  on  the  subject 
of  distinctions  of  sound ;  which  nevertheless  have  been  found 
to  be  immediately  preceded  and  caused  by  distinguishable 
varieties  in  the  vibrations  of  elastic  bodies :  though  a  sound, 
no  doubt,  is  quite  as  different  as  a  colour  is  from  any  motion 

the  attempt  to  refer  them  to  the  same  cauae  is  scientifically  legitimate ;  yet 
to  the  BUCoesB  of  the  attempt  it  is  indispezisable  that  the  cause  should  be 
shown  to  be  capable  of  producing  them  according  to  the  same  law.  Other- 
wise the  unity  of  cause  is  a  mere  guess,  and  the  generalization  only  a  nominal 
one,  which,  even  if  admitted,  would  not  diminish  the  number  of  ultimate  laws 
of  nature. 

*  C<mr$  de  PkUowphie  PotUivt^  ii.  656. 
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of  particles,  vibratory  or  otherwise.  We  might  add,  that,  in 
the  case  of  colours,  there  are  strong  positive  indications  that 
they  are  not  ultimate  properties  of  the  different  kinds  of  sub- 
stances, but  depend  on  conditions  capable  of  being  super- 
induced upon  all  substances  ;  since  there  is  no  substance  which 
cannot,  according  to  the  kind  of  light  thrown  upon  it,  be  made 
to  assume  almost  any  colour ;  and  since  almost  every  change 
in  the  mode  of  aggregation  of  the  particles  of  the  same  sub- 
stance, is  attended  with  alterations  in  its  colour,  and  in  its 
optical  properties  generally. 

The  really  weak  point  in  the  attempts  which  have  been 
made  to  account  for  colours  by  the  vibrations  of  a  fluid,  is  not 
that  the  attempt  itself  is  un philosophical,  but  that  the  exis- 
tence of  the  fluid,  and  the  fact  of  its  vibratory  motion,  are  not 
proved ;  but  are  assumed,  on  no  other  ground  than  the  facility 
they  are  supposed  to  afford  of  explaining  the  phenomena. 
And  this  consideration  leads  to  the  important  question  of  the 
proper  use  of  scientific  hypotheses ;  the  connexion  of  which 
with  the  subject  of  the  explanation  of  the  phenomena  of 
nature,  and  of  the  necessary  limits  to  that  explanation,  needs 
not  be  pointed  out. 

§  4.  An  hypothesis  is  any  supposition  which  we  makei 
(either  without  actual  evidence,  or  on  evidence  avowedly] 
insufficient)  in  order  to  endeavour  to  deduce  from  it  conclusions! 
in  accordance  with  facts  which  are  known  to  be  real ;  under 
the  idea  that  if  the  conclusions  to  which  the  hypothesis  leads 
are  known  truths,  the  hypothesis  itself  either  must  be,  or  at 
least  is  likely  to  be,  true.  If  the  hypothesis  relates  to  the 
cause,  or  mode  of  production  of  a  phenomenon,  it  will  serve, 
if  admitted,  to  explain  such  facts  as  are  found  capable  of  being 
deduced  from  it.  And  this  explanation  is  the  purpose  of 
many,  if  not  most,  hypotheses.  Since  explaining,  in  the 
scientific  sense,  means  resolving  an  uniformity  which  is  not  a 
law  of  causation,  into  the  laws  of  causation  from  which  it 
results,  or  a  complex  law  of  causation  into  simpler  and  more 
general  ones  from  which  it  is  capable  of  being  deductively 
inferred ;  if  there  do  not  exist  any  known  laws  which  fulfil  this 
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requirement^  we  may  feign  or  imagine  same  which  would  fulfil 
it ;  and  this  is  making  an  hypothesis. 

An  hypothesis  l)eing  a  mere  supposition,  there  are  no  other 

limits  to  hypotheses  than  those  of  the  human  imagination ; 

.  we  may,  if  we  please,  imagine,  by  way  of  accounting  for  an 

')  eflFect,  some  cause  of  a   kind    utterly  unknown,  and  acting 

'  according  to  a  law  altogether  fictitious.     But  as  hypotheses  of 

this  sort  would  not  have  anj'  of  the  plausibility  belonging  to 

those  which  ally  themselves  by  analogy  with  known  laws  of 

nature,  and  besides  would  not  supply  the  want  which  arbitrary 

hypotheses  are  generally  invented  to  satisfy,  by  enabling  the 

imagination  to  represent  to  itself  an  obscure  phenomenon  in  a 

1  familiar  light;  there  is  probably  no  hypothesis  in  the  history 
of  science  in  which  both  the  agent  itself  and  the  law  of  its 
operation  were  fictitious.  Either  the  phenomenon  assigned 
as  the  cause  is  real,  but  the  law  according  to  which  it  acts, 
merely  supposed ;  or  the  cause  is  fictitious,  but  is  supposed  to 
produce  its  effects  according  to  laws  similar  to  those  of  some 
known  class  of  phenomena.  An  instance  of  the  first  kind  is 
afibrded  by  the  different  suppositions  made  respecting  the  law 
of  the  planetary  central  force,  apterior  to  the  discovery  of  the 
true  law,  that  the  force  varies  as  the  inverse  square,  of  the 
diptance ;  which  also  suggested  itself  to  Newton,  in  the  first 
instance,  as  an  hypothesis,  and  w.as  verified  by  proving  that  it 
led  deductively  to  Kepler's  laws.  Hypotheses  of  the  second 
kind  are  such  as  the  vortices  of  Descartes,  which  were  ficti- 
tious, but  were  supposed  to  obey  the  known  laws  of  rotatory 
motion ;  or  the  two  rival  hypotheses  respecting  the  nature  of 
light,  the  one  ascribing  the  phenomena  to  a  fluid  emitted  from 
all  luminous  bodies,  the  other  (now  generally  received)  attri- 
buting them  to  vibratory  motions  among  the  particles  of  an 
ether  pervading  all  space.  Of  the  existence  of  either  fluid 
there  is  no  evidence,  save  the  explanation  they  are  calculated 
to  afford  of  some  of  the  phenomena  ;  but  they  are  supposed  to 
produce  their  effects  according  to  known  laws ;  the  ordinary 
laws  of  continued  locomotion  in  the  one  case,  and  in  the  other, 
those  of  the  propagation  of  undulatory  movements  among  the 
particles  of  an  elastic  fluid* 
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According  to  the  foregoing  remarks,  hypotheses  arOj 
invented  to  enable  the  Deductive  Method  to  be  earlier  applied' 
to  phenomena.  But*  in  order  to  discover  the  cause  of  any 
phenomenon  by  the  Deductive  Method,  the  process  must 
consist  of  three  parts ;  induction,  ratiocination,  and  verifica- 
tion. Induction,  (the  place  of  which,  however,  may  be  supplied 
by  a  prior  deduction,)  to  ascertain  the  laws  of  the  causes ; , 
ratiocination,  to  compute  from  those  laws,  how  the  causes  will ' 
operate  in  the  particular  combination  known  to  exist  in  the; 
case  in  hand  ;  verification,  by  comparing  this  calculated  eflfect 
with  the  actual  phenomenon.  No  one  of  these  three  parts  of  ( 
the  process  can  be  dispensed  with.  In  the  deduction  which 
proves  the  identity  of  gravity  with  the  central  force  of  the 
solar  system,  all  the  three  are  found.  First,  it  is  proved  from 
the  moon's  motions,  that  the  earth  attracts  her  with  a  force 
varying  as  the  inverse  square  of  the  distance.  This  (though 
partly  dependent  on  prior  deductions)  corresponds  to  the  first, 
or  purely  inductive,  step,  the  ascertainment  of  the  law  of  the 
cause.  Secondly,  from  this  law,  and  from  the  knowledge  pre- 
viously obtained  of  the  moon's  mean  distance  from  the  earth, 
and  of  the  actual  amount  of  her  deflection  from  the  tangent,  it 
is  ascertained  with  what  rapidity  the  earth's  attraction  wotild 
cause  the  moon  to  fall,  if  she  were  no  further  oflF,  and  no  more 
acted  upon  by  extraneous  forces,  than  terrestrial  bodies  are : 
that  is  the  second  step,  the  ratiocination.  Finally,  this  calcu- 
lated velocity  being  compared  with  the  observed  velocity  with 
which  all  heavy  bodies  fall,  by  mere  gravity,  towards  the 
surface  of  the  earth,  (sixteen  feet  in  the  first  second,  forty- 
eight  in  the  second,  and  so  forth,  in  the  ratio  of  the  odd 
numbers,  1, 8,  5,  &c.,)  the  two  quantities  are  found  to  agree. 
The  order  in  which  the  steps  are  here  presented,  was  not 
that  of  their  discovery  ;  but  it  is  their  correct  logical  order, 
as  portions  of  the  proof  that  the  same  attraction  of  the  earth 
which  causes  the  moon's  motion,  causes  also  the  fall  of  heavy 
bodies  to  the  earth  :  a  proof  which  is  thus  complete  in  all  its 
parts. 

*  Yidtt  Bupra^  book  iii.  ch.  xL 
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Now,  the  Hypothetical  Method  suppresses  the  first  of  the 
three  steps,  the  induction  to  ascertain  the  law ;  and  contents 
itself  with  the  other  two  operations,  ratiocination  and  verifica- 
tion ;  the  law  which  is  reasoned  from,  being  assumed,  instead 
of  proved. 

This  process  may  evidently  be  legitimate  on  one  supposi- 
tion, namely,  if  the  nature  of  the  case  be  such  that  the  final 
step,  the  verification,  shall  amount  to,  and  fulfil  the  conditions 
of,  a  complete  induction.  We  want  to  be  assured  that  the  law 
we  have  hypothetically  assumed  is  a  true  one ;  and  its  leadin*^ 
deductively  to  true  results  will  afford  this  assurance,  provided 
the  case  be  such  that  a  i'alse  law  cannot  lead  to  a  true  result ; 
provided  no  law,  except  the  very  one  which  we  have  assumed, 
can  lead  deductively  to  the  same  conclusions  which  that  leads 
to.  And  this  proviso  is  often  realized.  For  example,  iu  the 
very  complete  specimen  of  deduction  which  we  just  cited,  the 
original  major  premise  of  the  ratiocination,  the  law  of  the 
attractive  force,  was  ascertained  in  this  mode;  by  this  legiti- 
mate employment  of  the  Hypothetical  Method.  Newton 
began  by  an  assumption,  that  the  force  which  at  each  instant 
deflects  a  planet  from  its  rectilineal  course,  and  makes  it 
describe  a  curve  round  the  sun,  is  a  force  tending  directly 
towards  the  sun.  He  then  proved  that  if  this  be  so,  the  planet 
will  describe,  as  we  know  by  Kepler's  first  law  that  it  does 
describe,  equal  areas  in  equal  times ;  and,  lastly,  he  proved 
that  if  the  force  acted  in  any  other  direction  whatever,  the 
planet  would  not  describe  equal  areas  in  equal  times.  It  being 
thus  shown  that  no  other  hypothesis  would  accord'  with  the 
facts,  the  assumption  was  proved ;  the  hypothesis  became  an 
inductive  truth.  Not  only  did  Newton  ascertain  by  this  hypo- 
thetical process  the  direction  of  the  deflecting  force ;  he  pro- 
ceeded in  exactly  the  same  manner  to  ascertain  the  law  of 
variation  of  the  quantity  of  that  force.  He  assumed  that  the 
force  varied  inversely  as  the  square  of  the  distance;  showed 
that  from  this  assumption  the  remaining  two  of  Kepler's  laws 
might  be  deduced ;  and  finally,  that  any  other  law  of  varia- 
tion would  give  results  inconsistent  with  those  laws,  and 
inconsistent,  therefore,  with  the  real  motions  of  the  planets^ 
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of  which  Kepler's  laws  were  known  to  be  a  correct  expres- 
sion. 

I  have  said  that  in  this  case  the  verification  fulfils  the  con- 
ditions of  an  induction  :  but  an  induction  of  \vhat  sort  ?  On 
examination  we  find  that  it  conforms  to  the  canon  of  the  | 
Method^of  Difference.  It  affords  the  two  instances^  ABC, 
a  b  Cy  and  B  C,  S  <?.  A  represents  central  force ;  A  B  C,  the 
planets jD^iM  a  central  force;  B  C,  the  planets  apart  from  & 
central  force.  The  planets  with  a  central  force  give  a,  areas 
proportional  to  the  times  ;  the  planets  without  a  central  force 
give  d  c  (a  set  of  motions)  without  a,  or  with  something  else 
instead  of  a.  This  is  the  Method  of  Difference  in  all  its 
strictness.  It  is  true,  the  two  instances  which  the  method 
requires  are  obtained  in  this  case,  not  by  experiment,  but  by  a 
prior  deduction.  But  that  is  of  no  consequence.  It  is  imma- 
terial what  is  the  nature  of  the  evidence  from  which  we  derive 
the  assurance  that  ABC  will  produce  a  b  c,  and  B  C  only  b  c ; 
it  is  enough  that  we  have  that  assurance.  In  the  present  case, 
a  process  of  reasoning  furnished  Newton  with  the  very  in- 
stances, which,  if  the  nature  of  the  case  had  admitted  of  it,  he 
wonld  have  sought  by  experiment. 

It  is  thus  perfectly  possible,  and  indeed  is  a  very  common 
occurrence,  *that  what  was  an  hypothesis  at  the  beginning  of 
the  inquiry,  becomes  a  proved  law  of  nature  before  its  close. 
But  in  order  that  this  should  happen,  we  must  be  able,  either 
by  deduction  or  experiment,  to  obtain  bolA  the  instances  which 
the  Method  of  Difference  requires.  That  we  are  able  from  the 
hypothesis  to  deduce  the  known  facts,  gives  only  the  aflirmative 
instance,  AB  C,  a  b  c.  It  is  equally  necessary  that  we  should 
be  able  to  obtain,  as  Newton  did,  the  negative  instance  BCybc; 
by  showing  that  no  antecedent,  except  the  one  assumed  in  the 
hypothesis,  would  in  conjunction  with  B  C  produce  a. 

Now  it  appears  to  me  that  this  assurance  cannot  be 
obtained,  when  the  cause  assumed  in  the  hypothesis  is  an 
unknown  cause,  imagined  solely  to  account  for  a.  When  we 
are  only  seeking  to  determine  the  precise  law  of  a  cause  already 
ascertained,  or  to  distinguish  the  particular  agent  which  is  in 
fact  the  cause,  among  several  agents  of  the  same  kind,  one  or 
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other  of  which  it  is  already  known  to  be,  we  may  then  obtain 
the  negative  instance.  An  inquiry,  which  of  the  bodies  of  the 
solar  system  causes  by  its  attraction  some  particular  irregu- 
larity in  the  orbit  or  periodic  time  of  some  satellite  or  comet, 
would  be  a  case  of  the  second  description.  Newton^s  was  a 
case  of  the  first.  If  it  had  not  been  previously  known  that 
the  planets  were  hindered  from  moving  in  straight  lines  by 
some  force  tending  towards  the  interior  of  their  orbit,  though 
the  exact  direction  was  doubtful ;  or  if  it  had  not  been  known 
that  the  force  increased  in  some  proportion  or  other  as  the 
distance  diminished,  and  diminished  as  it  increased ;  Newton^s 
argument  would  not  have  proved  his  conclusion.  These  facts, 
however,  being  already  certain,  the  range  of  admissible  sappo* 
sitious  was  limited  to  the  various  possible  directions  of  a  line, 
and  the  various  possible  numerical  relations  between  the  varia- 
tions of  the  distance,  and  the  variations  of  the  attractive  force: 
now  among  these  it  was  easily  shown  that  different  suppositions 
could  not  lead  to  identical  consequences. 

Accordingly,  Newton  could  not  have  performed  his  second 
great  scientific  operation,  that  of  identifying  terrestrial  gravity 
with  the  central  force  of  the  solar  system,  by  the  same  hypo- 
thetical method.  When  the  law  of  the  moon^s  attraction  had 
been  proved  from  the  data  of  the  moon  itself,  then  on  finding 
the  same  law  to  accord  with  the  phenomena  of  terrestrial 
gravity,  he  was  warranted  in  adopting  it  as  the  law  of  those 
phenomena  likewise ;  but  it  would  not  haVe  been  allowable  for 
him,  without  any  lunar  data,  to  assume  that  the  moon  was 
attracted  towards  the  earth  with  a  force  as  the  inverse  square 
of  the  distance,  merely  because  that  ratio  would  enable  him  to 
account  for  terrestrial  gravity :  for  it  would  have  been  impossi- 
ble for  him  to  prove  that  the  observed  law  of  the  fall  of  heavy 
bodies  to  the  earth  could  not  result  from  any  force,  save 
one  extending  to  the  moon,  and  proportional  to  the  inverse 
square. 

It  appears,  then,  to  be  a  condition  of  the  most  genuinely 
scientific  hypothesis,  that  it  be  not  destined  always  to  remain 
an  hypothesis,  but  be  of  such  a  nature  as  to  be  either  proved  or 
disproved  by  comparison  with  observed  facts.     This  condition 
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k  faliilled  whea  the  effect  is  already  known  to  depend  on  the  / 
very  caase  supposed,  and  the  hypothesis  relates  only  to  the  ( 
precise  mode  of  dependence ;  the  law  of  the  variation  of  the 
effect  according  to  the  variations  in  the  quantity  or  in  the 
relatione  of  the  cause.  With  these  may  be  classed  the  hypo- 
theses which  do  not  make  any  supposition  with  regard  to 
causation^  but  only  with  regard  to  the  law  of  correspondence 
between  facts  which  accompany  each  other  in  their  variations, 
though  there  may  be  no  relation  of  cause  and  effect  between 
ihem.  Such  were  the  different  false  hypotheses  which  Kepler 
made  respecting  the  law  of  the  refraction  of  light.  It  was 
known  that  the  direction  of  the  line  of  refraction  varied  with 
every  variation  in  the  direction  of  the  line  of  incidence,  but  it 
was  not  known  how ;  that  is,  what  changes  of  the  one  corre- 
sponded to  the  different  changes  of  the  other.  In  this  case  any 
law,  different  from  the  true  one,  mudt  have  led  to  false  results. 
And,  lastly,  we  must  add  to  these,  all  hypothetical  modes  of 
merely  representing,  or  describing^  phenomena ;  such  as  the 
hypothesis  of  the  ancient  astronomers  that  the  heavenly  bodies 
moved  in  circles ;  the  various  hypotheses  of  excentrics,  defe- 
rents, and  epicycles,  which  were  added  to  that  original  hypo- 
thesis ;  the  nineteen  false  hypotheses  which  Kepler  made  and 
abandoned  respecting  the  form  of  the  planetary  orbits ;  and 
even  the  doctrine  in  which  he  finally  rested,  that  those  orbits 
are  ellipses,  which  was  but  an  hypothesis  like  the  rest  until 
verified  by  facts. 

In  all  these  cases,  verification  is  proof;  if  the  supposition 
accords  with  the  phenomena  there  needs  no  other  evidence  of 
it.  But  in  order  that  this  may  be  the  ease,  I  conceive  it  to 
be  necessary,  when  the  hypothesis  relates  to  causation,  that 
the  supposed  cause  should  not  only  be  a  real  phenomenon, 
something  actually  existing  in  nature,  but  should  be  already 
known  to  exercise,  or  at  least  to  be  capable  of  exercising,  an 
influence  of  some  sort  over  the  effect.  In  any  other  case,  it  is 
no  sufficient  evidence  of  the  truth  of  the  hypothesis  that  we 
are  able  to  deduce  the  real  phenomena  from  it. 
,  Is  it,  then,  never  allowable,  in  a  scientific  hypothesis,  to 
assume  a  cause;  but  only  to  ascribe  an  assumed  law  to  a 
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known  cause?  I  do  not  assert  this.  I  only  say^  that  in  the 
latter  case  alone  can  the  hypothesis  be  received  as  true  merely 
because  it  explains  the  phenomena.  In  the  former  case  it 
may  be  very  useful  by  su^gestin^  a  line  of  investigation 
which  may  possibly  terminate  in  obtaining  real  proof.  But, 
for  this  purpose^  as  is  justly  remarked  by  M.  Comte,  it  is  in- 
dispensable that  the  cause  suggested  by  the  hypothesis  should 
be  in  its  own  nature  susceptible  of  being  proved  by  other 
evidence.  This  seems  to  be  the  philosophical  import  of  New- 
ton's maxim^  (so  often  cited  with  approbation  by  subsequent 
writers,)  that  the  cause  assigned  for  any  phenomenon  must 
not  only  be  such  as  if  admitted  would  explain  the  pheno- 
menon^  but  must  also  be  a  vera  causa.  What  he  meant  by  a 
vera  causa  Newton  did  not  indeed  very  explicitly  define ;  and 
Dr.  Whewell,  who  dissents  from  the  propriety  of  any  such 
restriction  upon  the  latitude  of  framing  hypotheses,  has  had 
little  difficulty  in  showing^  that  his  conception  of  it  was 
neither,  precise  nor  consistent  with  itself:  accordingly  his 
optical  theory  was  a  signal  instance  of  the  violation  of  his 
own  rule.  It  is  certainly  not  necessary  that  the  cause  as- 
signed should  be  a  cause  already  known ;  otherwise  we  should 
sacrifice  our  best  opportunities  of  becoming  acquainted  with 
new  causes.  But  what  is  true  in  the  maxim  is,  that  the 
cause,  though  not  known  previously,  should  be  capable  of 
being  known  thereafter ;  that  its  existence  should  be  capable 
of  being  detected,  and  its  connexion  with  the  effect  ascribed 
to  it  should  be  susceptible  of  being  proved,  by  independent 
evidence.  The  hypothesis,  by  suggesting  observations  and 
experiments,  puts  us  on  the  road  to  that  independent  evi- 
dence if  it  be  really  attainable ;  and  till  it  be  attained,  the 
hypothesis  ought  only  to  count  for  a  more  or  less  plausible 
conjecture. 

§  5.  This  function,  however,  of  hjrpotheses,  is  one  which 
must  be  reckoned  absolutely  indispensable  in  science.  When 
Newton  said,  "  Hypotheses  non  fingo,''  he  did  not  mean  that 

•  PhUotophy  of  DucQvery,  pp.  185  et  aeqq. 
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he  deprived  himself  of  the  facilities  of  investigation  afforded 
by  assuming  in  the  first  instance  what  he  hoped  ultimately  to 
be  able  to  prove.  Wihout  such  assumptions^  science  could 
never  have  attained  its  present  state  :  they  are  necessary  steps 
in  the  progress  to  something  more  certain ;  and  nearly  every- 
thing which  is  now  theory  was  once  hypothesis.  Even  in  I 
purely  experimental  science^  some  inducement  is  necessary  for 
trying  one  experiment  rather  than  another;  and  though  it 
is  abstractedly  possible  that  all  the  elperiments  which  have 
been  tried,  might  have  been  produced  by  the  mere  desire  to 
ascertain  what  would  happen  in  certain  circumstances,  without 
any  previous  conjecture  as  to  the  result ; '  yet,  in  point  of  fact, 
those  unobvious,  delicate,  and  often  cumbrous  and  tedious 
processes  of  experiment,  which  have  thrown  most  light  upon 
the  general  constitution  of  nature,  would  hardly  ever  have 
been  undertaken  by  the  persons  or  at  the  time  they  were, 
unless  it  had  seemed  to  depend  on  them  whether  some  general 
doctrine  or  theory  which  had  been  suggested,  but  not  yet 
proved,  should  be  admitted  or  not.  If  this  be  true  even  of 
merely  experimental  inquiry,  the  conversion  of  experimental 
into  deductive  truths  could  still  less  have  been  effected  without 
large  temporary  assistance  from  hypotheses.  The  process  of 
tracing  regularity  in  any  complicated,  and  at  first  sight  con- 
fused set  of  appearances,  is  necessarily  tentative  :  we  begin  by 
making  any  supposition,  even  a  false  one,  to  see  what  conse- 
quences will  follow  from  it ;  and  by  observing  how  these  differ 
from  the  real  phenomena,  we  learn  what  corrections  to  make 
in  our  assumption.  The  simplest  supposition  which  accords 
with  the  more  obvious  facts,  is  the  best  to  begin  with  ;  because 
its  consequences  are  the  most  easily  traced.  This  rude  hypo- 
thesis is  then  rudely  corrected,  and  the  operation  repeated ; 
and  the  comparison  of  the  consequences  deducible  from  the 
corrected  hypothesis,  with  the  observed  facts,  suggests  still 
further  correction,  until  the  deductive  results  are  at  last  made 
to  tally  with  the  phenomena.  "  Some  fact  is  as  yet  little 
understood,  or  some  law  is  unknown :  we  frame  on  the  subject 
an  hypothesis  as  accordant  as  possible  with  the  whole  of  the 
data  already  possessed ;  and  the  science,  being  thus  enabled 
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to  move  forward  freely,  always  ends  by  leading  to  new  conse- 
quences capable  of  observation,  which  either  confirm  or  refute, 
unequivocally,  the  first  supposition/'  Neither  induction  nor 
deduction  would  enable  us  to  understand  even  the  simplest 
phenomena,  "  if  we  did  not  often  commence  by  anticipating 
on  the  results ;  by  making  a  provisional  supposition,  at  first 
essentially  conjectural,  as  to  some  of  the  very  notions  which 
constitute  the  final  object  of  the  inquiry."*  Let  any  one 
watch  the  manner  in  which  he  himself  unravels  a  complicated 
mass  of  evidence ;  let  him  observe  how,  for  instance,  he  elicits 
the  true  history  of  any  occurrence  from  the  involved  state- 
ments of  one  or  of  many  witnesses  :  he  will  find  that  he  does 
not  take  all  the  items  of  evidence  into  his  mind  at  once,  and 
attempt  to  weave  them  together  :  he  extemporises,  from  a  few 
of  the  particulars,  a  first  rude  theory  of  the  mode  in  which  the 
isLCis  took  place,  and  then  looks  at  the  other  statements  one 
by  one,  to  try  whether  they  can  be  reconciled  with  that  provi- 
sional theory,  or  what  alterations  or  additions  it  requires  to 
make  it  square  with  them.  In  this  way,  which  has  been  justly 
compared  to  the  Methods  of  Approximation  of  mathema- 
ticians, we  arrive,  by  means  of  hypotheses,  at  conclusions  not 
hypothetical -t 

*  Comte,  Pkilosophie  PosUive,  ii.  434-437. 

+  As  an  example  of  legitimate  hypothesis  according  to  the  test  here  Uid 
down,  has  been  justly  cited  that  of  Broussais,  who,  proceeding  on  the  very 
rational  principle  that  eyery  disease  must  originate  in  some  definite  part  or 
other  of  the  organism,  boldly  assumed  that  certain  fevers,  which  not  being 
known  to  be  local  were  called  constitutional,  had  their  origin  in  the  mucous 
membrane  of  the  alimentary  canal.  The  supposition  was  indeed,  as  is  now 
generally  admitted,  erroneous  ;  but  he  was  justified  in  making  it,  since  by  de- 
ducing the  consequences  of  the  supposition,  and  comparing  them  with  the  facts 
of  those  maladies,  ho  might  be  certain  of  disproving  bis  hypothesis  if  it  was  ill 
founded,  and  might  expect  that  the  comparison  would  materially  aid  him  in 
framing  another  more  conformable  to  the  phenomena. 

The  doctrine  now  universally  received,  that  the  earth  is  a  natural  magnet^ 
was  originally  an  hypothesis  of  the  celebrated  Gilbert. 

Another  hypothesis,  to  the  legitimacy  of  which  no  objection  can  He,  and 
which  is  well  calculated  to  light  the  path  of  scientific  inquiry,  is  that  suggested 
by  several  recent  writers,  that  the  brain  is  a  voltaic  pile,  and  that  each  of  ita 
pulsations  is  a  discharge  of  electricity  through  the  system.  It  has  been  re- 
marked that  the  sensation  felt  by  the  hand  from  the  beating  of  a  brain,  bean  a 
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§  6.  It  is  perfectly  consistent  with  the  spirit  of  the  method^ 
to  assume  in  this  provisional  manner  not  only  an  hypothesis 
respecting  the  law  of  what  we  already  know  to  be  the  cause, 
but  an  hypothesis  respecting  the  cause  itself.  It  is  allowable, 
useful,  and  often  even  necessary,  to  begin  by  asking  ourselves 
what  cause  may  have  produced  the  effect,  in  order  that  we  may 
know  in  what  direction  to  look  out  for  evidence  to  determine 
whether  it  actually  did.  The  vortices  of  Descartes  would  have 
been  a  perfectly  legitimate  hypothesis,  if  it  had  been  possible, 
by  any  mode  of  exploration  which  we  could  entertain  the  hope 
of  ever  possessing,  to  bring  the  reality  of  the  vortices,  as  a  fact 

BtroDg  reaemblance  to  a  Toltoio  shock.  And  the  hypothesis,  if  followed  to  its 
consequenceSf  might  afford  a  plausible  explanation  of  many  physiological  facts, 
while  there  is  nothing  to  discourage  the  hope  that  we  may  in  time  sufficiently 
understand  the  conditions  of  voltaic  phenomena  to  render  the  truth  of  the  hypo- 
thesis  amenable  to  observation  and  experiment. 

The  attempt  to  localize,  in  different  regions  of  the  brain,  the  physical  organs 
of  our  different  mental' faculties  and  propensities,  was,  on  the  part  of  its  original 
author,  a  legitimate  example  of  a  scientific  hypothesis ;  and  we  ought  not, 
therefore,  to  blame  him  for  tl^e  extremely  slight  grounds  on  which  he  often 
proceeded,  in  an  operation  which  could  only  be  tentative,  though  we  may  regret 
that  materials  barely  sufficient  for  a  first  rude  hypothesis  should  have  been 
hastily  worked  up  into  the  vain  semblance  of  a  science.  If  there  be  really  a 
connexion  between  the  scale  of  mental  endowments  and  the  various  degrees  of 
complication  in  the  cerebral  system,  the  nature  of  that  connexion  was  in  no 
other  way  so  likely  to  be  brought  to  light  as  by  framing,  in  the  first  instance, 
an  hypothesis  similar  to  that  of  GalL  But  the  verification  of . any  such  hypo- 
thesis is  attended,  from  the  peculiar  nature  of  tbe  phenomena,  with  difficulties 
which  phrenologists  have  not  shown  themselves  even  competent  to  appreciate, 
much  less  to  overcome. 

Mr.  Darwin's  remarkable  speculation  on  the  Origin  of  Species  is  another 
unimpeachable  example  of  a  legitimate  hypothesis.  What  he  terms  "natural 
selection'*  is  not  only  a  vera  causa^  but  one  proved  to  be  capable  of  producing 
effects  of  the  same  kind  with  those  which  the  hypothesis  ascribes  to  it:  the 
question  of  possibility  is  entirely  one  of  degree.  It  is  unreasonable  to  accuse 
Mr.  Darwin  (as  has  been  done)  of  violating  the  rules  of  Induction.  The  rules 
of  Induction  are  concerned  with  the  conditions  of  Proof.  Mr.  Darwin  has 
never  pretended  that  his  doctrine  was  proved.  He  was  not  bound  by  the  rules 
of  Induction,  but  by  those  of  Hypothesis,  And  these  last  have  seldom  been 
more  completely  fulfilled.  He  has  opened  a  path  of  inquiry  full  of  promise, 
the  results  of  which  none  can  foresee.  And  is  it  not  a  wonderful  feat  of  scientific 
knowledj;e  and  ingenuity  to  have  rendered  so  bold  a  suggestion,  which  the  first 
impulse  of  every  one  was  to  reject  at  once,  admissible  and  discussable,  even  as 
a  conjecture  I 
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in  nature,  conclusivelj^  to  the  test  of  observation.  The  vice  of 
J  the  hypothesis  was  that  it  could  not  lead  to  any  course  of  in- 
1  vestii^ation  capable  of  converting  it  from  an  hypothesis  into  a 
proved  fact.  It  might  chance  to  be  disproved,  either  by  some 
want  of  correspondence  with  the  phenomena  it  purported  to 
explain,  or  (as  actually  happened)  by  some  extraneous  fact, 
'^  The  free  passage  of  comets  through  the  spaces  in  which  these 
vortices  should  have  been,  convinced  men  that  these  vortices 
did  not  exist/'*  But  the  hypothesis  would  have  been  false, 
though  no  such  direct  evidence  of  its  falsity  had  been  pro- 
curable.    Direct  evidence  of  its  truth  there  could  not  be. 

The  prevailing  hypothesis  of  a  luminiferous  ether,  in  other 
respects  not  without  analogy  to  that  of  Descartes,  is  not  in  its 
own  nature  entirely  cut  off  <from  the  possibility  of-  direct 
evidence  in  its  favour.  It  is  well  known  that  the  difference 
between  the  calculated  and  the  observed  times  of  the  periodical 
return  of  Encke's  comet,  has  led  to  a  conjecture  that  a  medium 
capable  of  opposing  resistance  to  motion  is  diffused  through 
space.  If  this  surmise  should  be  confirmed,  in  the  course  of 
ages,  by  the  gradual  accumulation  of  a  similar  variance  in  the 
case  of  the  other  bodies  of  the  solar  system,  the  luminiferous 
ether  would  have  made  a  considerable  advance  towards  the 
character  of  a  vera  causa,  since  the  existence  would  have  been 
ascertained  of  a  great  cosmical  agent,  possessing  some  of  the 
attributes  which  the  hypothesis  assumes ;  though  there  would 
still  remain  many  difficulties,  and  the  identification  of  the 
ether  with  the  resisting  medium  would  even,  I  imagine,  give 
rise  to  new  ones.  At  present,  however,  this  supposition  cannot 
be  looked  upon  as  more  than  a  conjecture ;  the  existence  of 
the  ether  still  rests  on  the  possibility  of  deducing  from  its 
assumed  laws  a  considerable  number  of  actual  phenomena; 
and  this  evidence  I  cannot  regard  as  conclusive,  because  we 
cannot  have,  in  the  case  of  such  an  hypothesis,  the  assurance 
that  if  the  hypothesis  be  false  it  must  lead  to  results  at  variance 
with  the  true  facts. 

Accordingly,  most  thinkers  of  any  degree  of  sobriety  allow, 

♦  Whewell*8  PM,  of  Discovery,  pp.  275,  276. 
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that  an  hypothesis  of  this  kind  is  not  to  be  received  as  probably  i 
true  because  it  accounts  for  all  the  known  phenomena ;  since 
this  is  a  condition  sometimes  fulfilled  tolerably  well  by  two 
conflicting  hypotheses ;  while  there  are  probably  many  others 
which  are  equally  possible,  but  which,  for  want  of  anything 
analogous  in  our  experience,  our  minds  are  unfitted  to  con- 
ceive. But  it  seems  to  be  thought  that  an  hypothesis  of  the 
sort  in  question  is  entitled  to  a  more  favourable  reception^  if^ 
besides  accounting  for  all  the  facts  previously  known^  it  has 
led  to  the  anticipation  and  prediction  of  others  which  experi- 
ence afterwards  verified ;  as  the  undulatory  theory  of  light  led 
to  the  prediction,  subsequently  realized  by  experiment,  that 
two  luminous  rays  might  meet  each  other  in  such  a  manner  as 
to  produce  darkness.  Such  predictions  and  their  fulfilment 
are,  indeed,  well  calculated  to  impress  the  uninformed,  whose 
faith  in  science  rests  solely  on  similar  coincidences  between 
its  prophecies  and  what  comes  to  pass.  But  it  is  strange  that 
any  considerable  stress  should  be  laid  upon  such  a  coincidence 
by  persons  of  scientific  attainments.  If  the  laws  of  the  propa- 
gation of  light  accord  with  those  of  the  vibrations  of  an  elastic 
fluid  in  as  many  respects  as  is  necessary  to  make  the  hypo- 
thesis afibrd  a  correct  expression  of  all  or  most  of  the  pheno- 
mena known  at  the  time,  it  is  nothing  strange  that  they  should 
accord  with  each  other  in  one  respect  more.  Though  twenty 
such  coincidences  should  occur,  they  would  not  prove  the 
reality  of  the  undulatory  ether ;  it  would  not  follow  that  the 
phenomena  of  light  were  results  of  the  laws  of  elastic  fluids,  but 
at  most  that  they  are  governed  by  laws  partially  identical  with 
these ;  which,  we  may  observe,  is  already  certain,  from  the  fact 
that  the  hypothesis  in  question  could  be  for  a  moment  tenable.^ 


*  What  has  moBt  contributed  to  accredit  the  hypothesis  of  a  physical  medium 
for  the  convey auce  of  light,  is  the  certain  fact  that  light  travels,  (which  cannot 
be  proved  of  gravitation,)  that  its  communication  is  not  instantaneous,  but 
requires  time,  and  that  it  is  intercepted  (which  gravitation  is  not)  by  intervening 
obiects.  These  are  analogies  between  its  phenomena  and  those  of  the  me- 
cljanioal  motion  of  a  solid  or  fluid  substance.  But  we  are  not  entitled  to  assume 
that  mechanical  motion  is  the  only  power  in  nature  capable  of  exhibiting  thos* 
attributes. 
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Cases  may  be  cited,  even  in  our  imperfect  acquaintance  with 
nature,  where  agencies  that  we  have  good  reason  to  consider 
as  radically  distinct,  produce  their  effects,  or  some  of  their 
effects,  according  to  laws  which  are  identical.  The  law,  for 
example,  of  the  inverse  square  of  the  distance,  is  the  measure 
of  the  intensity  not  only  of  gravitation,  but  (it  is  believed)  of 
illumination,  and  of  heat  diffused  from  a  centre.  Yet  no  one 
looks  upon  this  identity  as  proving  similarity  in  the  mechanism 
by  which  the  three  kinds  of  phenomena  are  produced. 

According  to  Dr.  Whewell,  the  coincidence  of  results  pre- 
dicted from  an  hypothesis,  with  facts  afterwards  observed, 
amounts  to  a  conclusive  proof  of  the  truth  of  the  theory.  ''  If 
I  copy  a  long  series  of  letters,  of  which  the  last  half  dozen  are 
concealed,  and  if  I  guess  these  aright,  as  is  found  to  be  the 
case  when  they  are  afterwards  uncovered,  this  must  be  because 
I  have  made  out  the  import  of  the  inscription.  To  say,  that 
because  I  have  copied  all  that  I  could  see,  it  is  nothing  strange 
that  I  should  guess  those  which  I  cannot  see,  would  be  absurd, 
without  supposing  such  a  ground  for  guessing.*  If  any  one, 
from  examining  the  greater  part  of  a  long  inscription,  can 
interpret  the  characters  so  that  the  inscription  gives  a  rational 
meaning  in  a  known  language,  there  is  a  strong  presumption 
that  his  interpretation  is  correct;  but  I  do  not  think  the 
presumption  much  increased  by  his  being  able  to  guess  the 
few  remaining  letters  without  seeing  them  :  for  we  should 
naturally  expect  (when  the  nature  of  the  case  excludes  chance) 
that  even  an  erroneous  interpretation  which'  accorded  with 
all  the  visible  parts  of  the  inscription  would  accord  also  with 
the  small  remainder;  as  would  be  the  case,  for  example,  if 
the  inscription  had  been  designedly  so  contrived  as  to  admit 
of  a  double  sense.  I  assume  that  the  uncovered  characters 
afford  an  amount  of  coincidence  too  great  to  be  merely  casual : 
otherwise-  the  illustration  is  not  a  fair  one.  No  one  supposes 
the  agreement  of  the  phenomena  of  light  with  the  theory  of 
undulations  to  be  merely  fortuitous.  It  must  arise  from  the 
actual  identity  of  some  of  the  laws  of  undulations  with  some 

♦  PhU.  o/Di»c  p.  274. 
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of  those  of  light :  and  if  there  be  that  identity^  it  is  reasonable 
to  suppose  that  its  consequences  would  not  end  with  the 
phenomena  which  first  suggested  the  identification^  nor  be 
even  confined  to  such  phenomena  as  were  known  at  the  time. 
But  it  does  not  follow^  because  some  of  the  laws  agree  with 
those  of  undulations^that  there  are  any  actual  undulations ; 
no  more  than  it  followed  because  some  (though  not  so  many) 
of  the  same  Jaws  agreed  with  those  of  the  projection  of 
particles^  that  there  was  actual  emission  of  particles.  Even 
the  uudulatory  hypothesis  does  not  account  for  all  the  pheno- 
mena of  light.  The  natural  colours  of  objects^  the  compound 
nature  of  the  solar  ray^  the  absorption  of  lights  and  its 
chemical  and  vital  action^  the  hypothesis  leaves  as  mysterious 
as  it  found  them ;  and  some  of  these  facts  are^  at  least  appa- 
rently, more  reconcileable  with  the  emission  theory  than  with 
that  of  Young  and  Fresnel.  Who  knows  but  that  some  third 
hypothesis^  including  all  these  phenomena,  may  in  time  leave 
the  undulatory  theory  as  far  behind  as  that  has  left  the  theory 
of  Newton  and  his  successors  ? 

To  the  statement,  that  the  condition  of  accounting  for  all 
the  known  phenomena  is  often  fulfilled  equally  well  by  two 
conflicting  hypotheses.  Dr.  W  he  well  makes  answer  that  he 
knows  '^  of  no  such  case  in  the  history  of  science,  where  the 
phenomena  are  at  all  numerous  and  complicated.'^'^  Such  an 
aflirmation,  by  a  writer  of  Dr.  WhewelPs  minute  acquaintance 
with  the  history  of  science,  would  carry  great  authority,  if  he 
had  not,  a  few  pages  before,  taken  pains  to  refute  it,t  by  main- 
taining that  even  the  exploded  scientific  hypotheses  might 
always,  or  almost  always,  have  been  so  modified  as  to  make 
them  correct  representations  of  the  phenomena.  The  hypo- 
thesis of  vortices,  he  tells  us,  was,  by  successive  modifications, 
brought  to  coincide  in  its  results  with  the  Newtonian  theory 
and  with  the  facte.  The  vortices  did  not  indeed  explain  all 
the  phenomena  which  the  Newtonian  theory  was  ultimately 
found  to  account  for,  such  as  the  precession  of  the  equinoxes ; 

•  P.  271. 
t  P.  251  and  the  whole  of  Appendix  G. 
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but  this  phenomenon  was  not,  at  the  time,  in  the  contemplation 
of  either  party,  as  one  of  the  facts  to  be  accounted  for. 
All  the  facts  which  they  did  contemplate,  we  may  believe  on 
Dr.  Whewell's  authority  to  have  accorded  as  accurately  with 
the  Cartesian  hypothesis,  in  its  finally  improved  state,  as  with 
Newton^s. 

But  it  is  not,  I  conceive,  a  valid  reason  for  accepting  any 
given  hypothesis,  that  we  are  uuable  to  imagine  any  other 
I  which  will  account  for  the  facts.  There  is  no  necessity  for 
supposing  that  the  true  explanation  must  be  one  which,  with 
only  our  present  experience,  we  could  imagine.  Among  the 
natural  agents  with  which  we  are  acquainted,  the  vibrations 
of  an  elastic  fluid  may  be  the  only  one  whose  laws  bear  a 
close  resemblance  to  those  of  light;  but  we  cannot  tell  that 
there  does  not  exist  an  unknown  cause,  other  than  an  elastic 
ether  difiiised  through  space,  yet  producing  effects  identical 
in  some  respects  with  those  which  would  result  from  the  un- 
dulations of  such  an  ether.  To  assume  that  no  such  cause 
can  exist,  appears  to  me  an  extreme  case  of  assumption  with- 
out evidence.  And  at  the  risk  of  being  charged  with  want  of 
modesty,  I  cannot  help  expressing  astonishment  that  a  philo- 
sopher of  Dr.  WhewelPs  abilities  and  attainments  should  have 
written  an  elaborate  treatise  on  the  philosophy  of  induction, 
in  which  he  recognises  absolutely  no  mode' of  induction  except 
that  of  trying  hypothesis  after  hypothesis  until  one  is  found 
which  fits  the  phenomena;  which  one,  when  found,  is- to  be 
assumed  as  true,  with  no  other  reservation  than  that  if  on  re- 
examination it  should  appear  to  assume  more  than  is  needful 
for  explaining  the  phenomena,  the  superfluous  part  of  the 
assumption  should  be  cut  off.  And  this  without  the  slightest 
distinction  between  the  cases  in  which  it  may  be  known 
beforehand  that  two  different  hypotheses  cannot  lead  to  the 
same  result,  and  those  in  which,  for  aught  we  can  ever  know, 
the  range  of  suppositions,  all  equally  consistent  with  the 
phenomena,  may  be  infinite.*^ 

*  In  Dr.  Whewell's  latest  version  of  his  theory  {Philotophy  of  Discovery, 
p.  831)  he  makes  a  concession  respectiDg  the  mediam  of  the  transmission  of 
light,  which,  taken  in  conjunction  with  the  rest  of  his  doctrine  on  the  subject 
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Nevertheless,  I  do  not  a^ee  with  M.  Comte  in  condemn- 
ing those  who  employ  themselves  in  working  out  into  detail 
the  application  of  these  hypotheses  to  the  explanation  of 
ascertained  facts ;  provided  they  bear  in  mind  that  the  utmost 
they  can  prove  is,  not  that  the  hypothesis  is,  but  that  it  may 
be  true.  The  ether  hypothesis  has  a  very  strong  claim  to  be 
so  followed  out,  a  claim  greatly  strengthened  since  it  has  been 
shown  to  aflPord'a  mechanism  which  would  explain  the  mode 
of  production  not  of  light  only,  but  also  of  heat.  Indeed  the 
speculation  has  a  smaller  element  of  hypothesis  in  its  applica- 
tion to  heat,  than  in  the  case  for  which  it  was  originally 
framed.  We  have  proof  by  our  senses  of  the  existence  of 
molecular  movement  among  the  particles  of  all  heated  bodies ; 
while  we  have  no  similar  experience  in  the  case  of  light. 
When,  therefore,  heat  is  communicated  from  the  sun  to  the 
earth  across  apparently  empty  space,  the  chain  of  causation 
has  molecular  motion  both  at  the  beginning  and  end.  The 
hypothesis  only  makes  the  motion  continuous,  by  extending 
it  to  the  middle.  Now  motion  in  a  body  is  known  to  be 
capable  of  being  imparted  to  another  body  contiguous  to  it; 
and  the  intervention  of  a  hypothetical  elastic  fluid  occupying 

18  not,  I  confess,  very  intelligible  to  me,  but  which  goes  far  towards  removing, 
if  it  does  not  actuallj  remove,  the  whole  of  the  difference  between  us.  He  is 
contending,  against  Sir  William  Hamilton,  that  all  matter  has  weight.  Sir 
William,  in  proof  of  the  contrary,  cited  the  luminiferous  ether,  and  the  calorific 
and  electric  fluids,  "  which,"  he  said,  '*  we  can  neither  denude  of  their  character 
of  substance,  nor  clothe  with  the  attribute  of  weight."  " To  which,"  continues 
Dr.  Wbewell,  "  my  reply  is,  that  precisely  because  I  cannot  clothe  these  agents 
with  the  attribute  of  Weight,  I  do  denude  them  of  the  character  of  Substance. 
They  are  not  substances,  but  agencies.  These  Imponderable  Agents,  are  not 
properly  called  Imponderable  Fluids.  This  I  conceive  that  I  have  proved." 
Nothing  can  be  more  philosophical.  But  if  the  luminiferous  ether  is  not  matter, 
and  fluid  matter  too,  what  is  the  meaning  of  its  undulations  1  Can  an  agency 
undulate !  Can  there  be  alternate  motion  forward  and  backward  of  the  particles 
of  an  agency  t  And  does  not  the  whole  mathematical  theory  of  the  undulations 
imply  them  to  be  material  ?  Is  it  not  a  series  of  deductions  from  the  known 
properties  of  elastic  fluids  ?  This  opinion  of  Dr.  Whewell  reduces  the  undula- 
tions to  a  figure  of  speech,  and  the  undulatory  theory  to  the  proposition  which 
all  must  admit,  that  the  transmission  of  light  takes  place  according  to  laws 
which  present  a  very  striking  and  remarkable  agreement,  with  those  of  undula- 
ticms.  If  Dr.  Whewell  is  prepared  to  stand  by  this  doctrine,  I  have  no  diffor 
renoe  with  him  on  th«  subject 
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'  the  space  between  the  san  and  the  earthy  supplies  the  con- 
tiguity which  is  the  only  condition  wanting,  and  which  can  be 
supplied  by  no  supposition  but  that  of  an  intervening 
medium.  The  supposition,  notwithstanding,  is  at  best  a  pro- 
bable conjecture,  not  a  proved  truth.  For  there  is  no  proof 
that  contiguity  is  absolutely  required  for  the  communication 
of  motion  from  one  body  to  another.  Contiguity  does  not 
always  exist,  to  our  senses  at  least,  in  the  «cases  in  which 
motion  produces  motion.  The  forces  which  go  under  the 
name  of  attraction,  especially  the  greatest  of  all,  gravitation, 
are  examples  of  motion  producing  motion  without  apparent 
contiguity.  When  a  planet  moves,  its  distant  satellites  ac- 
company its  motion.  The  sun  carries  the  whole  solar  system 
along  with  it  in  the  progress  which  it  is  ascertained  to  be  exe- 
cuting through  space.  And  even  if  we  were  to  accept  as  con- 
clusive the  geometrical  reasonings  (strikingly  similar  to  those 
by  which  the  Cartesians  defended  their  vortices)  by  which  it 
has  been  attempted  to  show  that  the  motions  of  the  ether 
may  account  for  gravitation  itself,  even  then  it  would  only 
have  been  proved  that  the  supposed  mode  of  production 
may  be,  but  not  that  no  other  mode  can  be,  the  true 
one. 

§  7.  It  is  necessary,  before  quitting  the  subject  of  hypo- 
theses, to  guard  against  the  appearance  of  reflecting  upon 
the  scientific  value  of  several  branches  of  physical  inquiry, 
which,  though  only  in  their  infancy,  I  hold  to  be  strictly  in- 
ductive. There  is  a  great  difference  between  inventing  agen- 
cies to  account  for  classes  of  phenomena,  and  endeavouring,  in 
conformity  with  known  laws,  to  conjecture  what  former  collo- 
cations of  known  agents  may  have  given  birth  to  individual 
facts  still  in  existence.  The  latter  is  the  legitimate  operation 
of  inferring  from  an  observed  effect,  the  existence,  in  time 
past,  ot  a  cause  similar  to  that  by  which  we  know  it  to  be 
produced  in  all  cases  in  which  we  have  actual  experience  of 
its  origin.  This,  for  example,  is  the  scope  of  the  inquiries  of 
geology ;  and  they  are  no  more  illogical  or  visionary  than 
judicial  inquiries,  which  also  aim  at  discovering  a  past  event 
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by  inference  from  those  of  its  effects  which  still  subsist.  As 
we  can  ascertain  whether  a  man  was  murdered  or  died  a  na- 
tural deaths  from  the  indications  exhibited  by  the  corpse^  the 
presence  or  absence  of  signs  of  strugsjling  on  the  ground  or  on 
the  adjacent  objects,  the  marks  of  blood,  the  footsteps  of  the 
supposed  murderers,  and  so  on,  proceeding  throughout  on 
uniformities  ascertained  by  a  perfect  induction  without  any 
mixture  of  hypothesis ;  so  if  we  find,  on  and  beneath  the  sur- 
face of  our  planet,  masses  exactly  similar  to  deposits  from 
water,  or  to  results  of  the  cooling  of  matter  melted  by  fire,  we 
may  justly  conclude  that  such  has  been  their  origin ;  and  if 
the  effects^  though  similar  in  kind,  are  on  a  far  larger  scale 
than  any  which  are  now  produced,  we  may  rationally,  and 
without  hypothesis,  conclude  either  that  the  causes  existed 
formerly  with  greater  intensity,  or  that  they  have  operated 
during  an  enormous  length  of  time.  Further  than  this  no 
geologist  of  authority  has,  since  the  rise  of  the  present  en- 
lightened school  of  geological  speculation,  attempted  to  go. 

In  many  geological  inquiries  it  doubtless  happens  that 
though  the  laws  to  which  the  phenomena  are  ascribed  are 
known  laws,  and  the  agents  known  agents,  those  agents  are 
not  known  to  have  been  present  in  the  particular  case.  In  the 
speculation  respecting  the  igneous  origin  of  trap  or  granite, 
the  fact  does  not  admit  of  direct  proof,  that  those  substances 
have  been  actually  subjected  to  intense  heat.  But  the  same 
thing  might  be  said  of  all  judicial  inquiries  which  proceed  on 
circumstantial  evidence.  We  can  conclude  that  a  man  was 
murdered,  though  it  is  not  proved  by  the  testimony  of  eye- 
witnesses that  some  person  who  had  the  intention  of  murder- 
ing him  was  present  on  the  spot.  It  is  enough,  for  most 
purposes,  if  no  other  known,  cause  could  have  generated  the 
effects  shown  to  have  been  produced. 

The  celebrated  speculation  of  Laplace  concerning  the 
origin  of  the  earth  and  planets,  participates  essentially  in  the 
inductive  character  of  modem  geological  theory.  The  specu- 
lation is,  that  the  atmosphere  of  the  sim  originally  extended 
to  the  present  limits  of  the  solar  system ;  from  which,  by  the 
process  of  cooling,  it  has  contracted  to  its  present  dimensions  j 
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and  since^  by  the  general  principles  of  mechanics^  the  rotation 
of  the  8UU  and  of  its  accompanying  atmosphere  must  increase 
in  rapidity  as  its  volume  diminishes,  the  increased  centrifugal 
force  generated  by  the  more  rapid  rotation,  overbalancing  the 
action  of  gravitation,  has  caused  the  sun  to  abandon  successive 
rings  of  vaporous  matter,  which  are  supposed  to  have  con- 
densed by  cooling,  and  to  have  become  the  planets.  There  is 
in  this  theory  no  unknown  substance  introduced  on  supposi- 
tion, nor  any  unknown  property  or  law  ascribed  to  a  known 
substance.  The  known  laws  of  matter  authorize  us  to  sup- 
pose that  a  body  which  is  constantly  giving  out  so  large  an 
amount  of  heat  as  the  sun  is,  must  be  progressively  cool- 
ing, and  that,  by  the  process  of  cooling,  it  must  contract;  if, 
therefore,  we  endeavour,  from  the  present  state  of  that 
luminary,  to  infer  its  state  in  a  time  long  past,  we  must 
necessarily  suppose  that  its  atmosphere  extended  much  far* 
ther  than  at  present,  and  we  are  entitled  to  suppose  that  it 
extended  as  far  as  we  can  trace  effects  such  as  it  might 
naturally  leave  behind  it  on  retiring ;  and  such  the  planets 
are.  These  suppositions  being  made,  it  follows  from  known 
laws  that  successive  zones  of  the  solar  atmosphere  might  be 
abandoned ;  that  these  would  continue  to  revolve  round  the 
sun  with  the  same  velocity  as  when  they  formed  part  of  its 
substance ;  and  that  they  would  cool  down,  long  before  the 
sun  itself,  to  any  given  temperature,  and  consequently  to  that 
at  which  the  greater' part  of  the  vaporous  matter  of  which  they 
consisted  would  become  liquid  or  solid.  The  known  law  of 
gravitation  would  then  cause  them  to  agglomerate  in  masses, 
which  would  assume  the  shape  our  planets  actually  exhibit ; 
would  acquire,  each  about  its  own  axis,  a  rotatory  movement ; 
and  would  in  that  state  revolve,  as  the  planets  actually  do, 
about  the  sun,  in  the  same  direction  with  the  sun's  rotation, 
but  with  less  velocity,  because  in  the  same  periodic  time  which 
the  sun's  rotation  occupied  when  his  atmosphere  extended  to 
that  point.  There  is  thus,  in  Laplace's  theory,  nothing,  strictly 
speaking,  hypothetical :  it  is  an  example  of  legitimate  reason- 
ing from  a  present  effect  to  a  possible  past  cause,  according  to 
the  known  laws  of  that  cause.    The  theory  therefore  is,  as  I 
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have  said^  of  a  similar  character  to  the  theories  of  geologists ; 
but  considerably  inferior  to  them  in  point  of  evidence.  Even 
if  it  were  proved  (which  it  is  not)  that  the  conditions  necessary 
for  determining  the  breaking  off  of  successive  rings  would 
certainly  occur ;  there  would  still  be  a  much  greater  chance  of 
error  in  assuming  that  the  existing  laws  of  nature  are  the  same 
which  existed  at  the  origin  of  the  solar  system^  than  in  merely 
presuming  (with  geologists^  that  those  laws  have  lasted  through 
a  few  revolutions  and  transformations  of  a  single  one  among 
the  bodies  of  which  that  system  is  composed. 


CHAPTER  XV. 


OF   PROGRJBBSIVE   EFFECTS ;     AND    OF    THE     CONTINUED 
ACTION   OF   CAUSES. 

§  1.  In  the  last  four  chapters  we  have  traced  the  general 
outlines  of  the  theory  of  the  generation  of  derivative  laws  from 
ultimate  ones.  In  the  present  chapter  our  attention  will  be 
directed  to  a  particular  case  of  the  derivation  of  laws  from 
other  laws,  but  a  case  so  general^  and  so  important^  as  not 
only  to  repay^  but  to  require^  a  separate  examination.     This 

<  is^  the  case  of  a  complex  phenomenon  resulting  from, 
one  simple  law^  by  the  continual  addition  of  an  effect  to 
itself. 

There  are  some  phenomena,  some  bodily  sensations  for 
example,  which  are  essentially  instantaneous,  and  whose  exis- 
tence can  only  be  prolonged  by  the  prolongation  of  the  exis- 
tence of  the  cause  by  which  they  are  produced.     But  most 

i  phenomena  are  in  their  own  nature  permanent ;  having  begun 
to  exist,  they  would  exist  for  ever  unless  some  cause  inter- 
vened having  a  tendency  to  alter  or  destroy  them.  Such,  for 
example,  are  all  the  facts  or  phenomena  which  we  call  bodies. 
Water,  once  produced,  will  not  of  itself  relapse  into  a  state  of 
hydrogen  and  oxygen ;  such  a  change  requires  some  agent 
having  the  power  of  decomposing  the  compound.  Such^ 
again,  are  the  positions  in  space,  and  the  movements,  of 
bodies.  No  object  at  rest  altei*s  its  position  without  the 
intervention  of  some  conditions  extraneous  to  itself;  and 
when  once  in  motion,  no  object  returns  to  a  state  of  rest,  or 
alters  either  its  direction  or  its  velocity,  unless  some  new  ex- 
ternal conditions  are  superinduced.     It,  therefore,  perpetually 

(happens  that  a  temporary  cause  gives  rise  to  a  permanent 
effect.  The  contact  of  iron  with  moist  air  for  a  few  hours, 
produces  a  rust  which  may  endure  for  centuries;  or  a  projectile 
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force  which  launches  a  cannon  ball  into  space^  produces  a 
motion  which  would  continue  for  ever  unless  some  other  force 
counteracted  it. 

Between  the  two  examples  which  we  have  here  given,  there 
is  a  difference  worth  pointing  out.     In  the  former  (in  which 
the  phenomenon  produced  is  a  substance^  and  not  a  motion 
of  a  substance),  since  the  rust  remains  for  ever  and  nnaltered 
unless   some   new   cause  supervenes,  we   may  speak  of  the 
contact  of  air  a  hundred  years  ago  as  even  the  proximate  cause 
of  the  rust  which  has  existed  from  that  time  until  now.     But  '^j 
when  the  effect  is  motion,  which  is  itself  a  chaQge,  we  must  | 
use  a  difierent  language.     The  permanency  of  the  effect  is/ 
now  only  the  permanency  of  a  series  of  changes.     The  second 
foot,  or  inch,  or  mile  of  motion,  is  not  the  mere  prolonged 
duration  of  the  first  foot,  or  inch,  or  mile,  but  another  fact 
which  succeeds,  and  which  may  in  some  respects  be  very  un- 
like the  former,  since  it  carries  the  body  through  a  different 
region  of  space.     Now,  the  original  projectile  force  which  set 
the  body  moving  is  the  remote  cause  of  all  its  motion,  how- 
ever long  continued,  but  the  proximate  cause  of  no  motion  i 
except  that  which  took  place  at  the  first  instant.     The  motion , 
at  any  subsequent  instant  is  proximately  caused  by  the  motion  ' 
which  took  place  at  the  instant  preceding.     It  is  on  that,  and 
not  on  the  original  moving  cause,  that  the  motion  at  any  given 
moment  depends.     For,  suppose  that  the  body  passes  through 
some  resisting  medium,  which  partially  counteracts  the  effect 
of  the  original  impulse,  and  retards  the  motion :  this  counter- 
action   (it   need    scarcely  here   be   repeated)   is   as   strict  an 
example  of  obedience  to  the  law  of  the  impulse,  as  if  the  body 
had  gone  on  moving  with  its  original  velocity ;  but  the  motion 
which  results  is  different,  being  now  a  compound  of  the  effects 
of   two  causes  acting  in  contrary  directions,  instead  of  the 
single  effect  of  one  cause.     Now,  what  cause  does  the  body 
obey  in  its  subsequent  motion  ?    The  original  cause  of  motion,  i 
or  the  actual  motion  at  the  preceding  instant  ?     The  latter :  / 
for  when  the  object  issues  from  the  resisting  medium,  it  con- 
tinues moving,  not  with  its  original,  but  with  its  retarded 
velocity.     The  motion  having  once  been  diminished,  all  that 
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which  follows  is  dio^inished.  The  effect  changes^  because  the 
cause  which  it  really  obeys^  the  proximate  cause,  the  real 
cause  in  fact^  has  changed.  This  principle  is  recognised  by 
mathematicians  when  they  enumerate  among  the  causes  by 
which  the  motion  of  a  body  is  at  any  instant  determined,  the 
force  generated  by  the  previous  motion ;  an  expression  which 
would  be  absurd  \i  taken  to  imply  that  this  ''  force*'  was  an 
intermediate  link  between  the  cause  and  the  effect,  but  which 
really  means  only  the  previous  motion  itself,  considered  as  a 
cause  of  further  motion.     We  must,  therefore,  if  we  would 

I  speak  with  perfect  precision,  consider  each  link  in  the  suc- 
cession of  motions. as  the  effect  of  the  link  preceding  it.  But 
if,  for  the  convenience  of  discourse,  we  speak  of  the  whole 
series  as  one  effect,  it  must  be  as  an  effect  produced  by  th^ 
original  impelling  force;  a  permanent  effect  produced  by 
an  instantaneous  cause,  and  possessing  the  property  of  self- 
perpetuation. 

Let  us  now  suppose  that  the  original  agent  or  cause, 
instead  of  being  instantaneous,  is  permanent.  Whatever  effect 
has  been  produced  up  to  a  given  time,  would  (unless  prevented 
by  the  intervention  of  some  new  cause)  subsist  permanently, 
even  if  the  cause  were  to  perish.  Since,  however,  the  cause 
does  not  perish,  but  continues  to  exist  and  to  operate,  it  must 
go  on  producing  more  and  more  of  the  effect ;  and  instead  of 
,  an  uniform  effect,  we  have  a  progressive  series  of  effects, 
I  arising  from  the  accumulated  influence  of  a  permanent  cause. 
Thus,  the  contact  of  iron  with  the  atmosphere  causes  a 
portion  of  it  to  rust;  and  if  the  cause  ceased,  the  effect 
already  produced  would  be  permanent,  but  no  further  effect 
would  be  added.  If,  however,  the  cause,  namely,  exposure 
to  moist  air,  continues,  more  and  more  of  the  iron  becomes 
rusted,  until  all  which  is  exposed  is  converted  into  a  red 
powder,  when  one  of  the  conditions  of  the  production  of  rust, 
namely,  the  presence  of  unoxidized.iron,  has  ceased,  and  the 
effect  cannot  any  longer  be  produced.  Again,  the  earth 
causes  bodies  to  fall  towards  it,  that  is,  the  existence  of  the 
earth  at  a  given  instant,  causes  an  unsupported  body  to  move 
towards  it  at  the  succeeding  instant :  and  if  the  earth  were 
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annihilated^  as   much   of  the  effect   aB  is   already  produced 
woald  continue ;  the  object  would  go  on  moving  in  the  same 
direction,  with  its  acquired  velocity,  until  intercepted  by  some 
body  or  deflected  by  some  other  force.     The  earthy  however, 
not  being   annihilated,   goes   on   producing  in    the    second, 
instant  an  effect  similar  and  of  equal  amount  with  the  first,  | 
which  two   effects  being   added   together,  there  results    an' 
accelerated   velocity;  and  this  operation   being  repeated   at 
each  successive  instant,  the  mere  permanence  of  the  cause,  f 
though  without  increase,  gives  rise  to  a  constant  progressive  ' 
increase  of  the  effect,  so  long  as  all  the  conditions,  negative 
and  positive,  of  the  production  of  that  effect,  continue  to  be 
realized. 

It  is  obvious  that  this  state  of  things  is  merely  a  case  of  M 
the  Composition  of  Causes.  A  cause  which  continues  in 
action,  must  on  a  strict  analysis  be  considered  as  a  number  of 
causes  exactly  similar,  successively  introduced,  and  producing 
by  their  combination  the  sum  of  the  effects  which  they  would 
severally  produce  if  they  acted  sin;^ly.  The  progressive  rust- 
ing of  the  iron  is  in  strictness  the  sum  of  the  effects  of  many 
particles  of  air  acting  in  succession  upon  corresponding  par- 
ticles of  iron.  The  continued  action  of  the  earth  upon  a  falling 
body  is  equivalent  to  a  series  of  forces,  applied  in  successive 
instants,  each  tending  to  produce  a  certain  constant  quantity  of 
motion  ;  and  the  motion  at  each  instant  is  the  sum  of  the 
effects  of  the  new  force  applied  at  the  preceding  instant,  and 
the  motion  already  acquired.  In  each  instant,  a  fresh  effect,  of 
which  gravity  is  the  proximate  cause,  is  added  to  the  effect  of 
which  it  was  the  remote  cause  :  or  (to  express  the  same  thing 
in  another  manner)  the  effect  produced  by  the  earth's  influence 
at  the  instant  last  elapsed,  is  added  to  the  sum  of  the  effects 
of  which  the  remote  causes  were  the  influences  exerted  by  the 
earth  at  all  the  previous  instants  since  the  motion  began.  The 
case,  therefore,  comes  under  the  principle  of  a  concurrence  of 
causes  producing  an  effect  equal  to  the  sum  of  their  separate 
effects.  But  as  the  causes  come  into  play  not  all  at  once,  but  | 
successively,  and  as  the  effect  at  each  instant  is  the  sum  of  the  I 
effects  of  those  causes  only  which  have  come  into  action  up  to  { 
VOL.  II.  3 


84  INDUCTION. 

that  instant^   the  result  assumes  the  form  of  au  ascending 
series ;  a  succession  of  sums,  each  greater  than  that  which 
preceded  it  :  and  we  have  thus  a  progressive  effect  from  the 
;  continued  action  of  a  cause. 

Since  the  continuance  of  the  cause  influences  the  effect 
only  by  adding  to  its  quantity,  and  since  the  addition  takes 
place  according  to  a  fixed  law  (equal  quantities  in  equal  tim^s), 
the  result  is  capable  of  being  computed  on  mathematical  prin- 
ciples. In  fact,  this  case,  being  that  of  infinitesimal  incre- 
ments, is  precisely  the  case  which  the  differential  calculus  was 
invented  to  meet.  The  questions,  what  effect  will  result  from 
the  continual  addition  of  a  given  cause  to  itself,  and  what 
amount  of  the  cause,  being  continually  added  to  itself,  will 
produce  a  given  amount  of  the  effect,  are  evidently  mathe- 
matical questions,  and  to  be  treated,  therefore,  deductively.  If, 
as  we  have  seen,  cases  of  the  Composition  of  Causes  are 
seldom  adapted  for  any  other  than  deductive  investigation, 
I  this  is  especially  true  in  the  case  now  examined,  the  continual 
'  composition  of  a  cause  with  its  own  previous  effects ;  since 
such  a  case  is  peculiarly  amenable  to  the  deductive  method, 
while  the  undistinguishable  manner  in  which  the  effects  are 
blended  with  one  another  and  with  the  causes,  must  make  the 
treatment  of  such  an  instance  experimentally,  still  more 
chimerical  than  in  any  other  case. 

§  ^.  We  shall  next  advert  to  a  rather  more  intricate 
operation  of  the  same  principle,  namely,  when  the  cause  does 
not  merely  continue  in  action,  but  undergoes,  during  the  same 
( time,  a  progressive  change  in  those  of  its  circumstances  which 
contribute  to  determine  the  effect.  In  this  case,  as  in  the 
former,  the  total  effect  goes  on  accumulating  by  the  continual 
addition  of  a  fresh  effect  to  that  already  produced,  but  it  is  no 

I  longer  by  the  addition  of  equal  quantities  in  equal  times ;  the 
quantities  added  are  unequal,  and  even  the  quality  may  now  be 
different.  If  the  change  in  the  state  of  the  permanent  cause 
be  progressive,  the  effect  will  go  through  a  double  series  of 
changes,  arising  partly  from  the  accumulated  action  of  the 
cause,  and  partly  from  the  changes  in  its  action.     The  effect 
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is  still  a  progressive  efTect,  produced  however,  not  by  the  mere 
continuance  of  a  cause,  but  by  its  continuance  and  its  pro- 
gressiveness  combined. 

A  familiar  example  is  afforded  by  the  increase  of  the  tern-  4 
perature  as  summer  advances,  that  is,  as  the  sun  draws  nearer  i 
to  a  vertical  position,  and  remains  a  greater  number  of  hours 
above  the  horizon.  This  instance  exemplifies  in  a  very  inte- 
resting manner  the  twofold  operation  on  the  effect,  arising  from 
the  continuance  of  the  cause,  and  from  ics  progressive  change. 
When  once  the  sun  has  come  near  enough  to  the  zenith,  and 
remains  above  the  horizon  long  enough,  to  give  more  warmth 
during  one  diurnal  rotation  than  the  counteracting  cause, 
the  ei^rth's  radiation,  can  carry  off,  the  mere  continuance  of 
the  cause  would  progressively  increase  the  effect,  even  if  the 
sun  came  no  nearer  and  the  days  grew  no  longer;  but  in 
addition  to  this,  a  change  takes  place  in  the  accidents  of  the 
cause  (its  series  of  diurnal  positions),  tending  to  increase  the 
quantity  of  the  effect.  When  the  summer  solstice  has  passed, 
the  progressive  change  in  the  cause  begins  to  take  place  the 
reverse  way ;  but,  for  some  time,  the  accumulating  effect  of 
the  mere  continuance  of  the  cause  exceeds  the  effect  of  the 
changes  in  it,  and  the  temperature  continues  to  increase. 

Again,  the  motion  of  a  planet  is  a  progressive  effect,  pro-  | 
duced  by  causes  at  ouce  permanent  and  progressive.  The 
orbit  of  a  planet  is  determined  (omitting  perturbations)  by 
two  causes  :  first,  the  action  of  the  central  body,  a  permanent 
cause,  which  alternately  increases  and  diminishes  as  the  planet 
draws  nearer  to  or  goes  further  from  its  perihelion,  and  which 
acts  at  every  point  in  a  different  direction ;  and,  secondly,  the 
tendency  of  the  planet  to  continue  moving  in  the  direction  and 
with  the  velocity  which  it  has  already  acquired.  This  force 
also  grows  greater  as  the  planet  draws  nearer  to  its  perihelion, 
because  as  it  does  so  its  velocity  increases;  and  less,  as  it 
recedes  from  its  perihelion :  and  this  force  as  well  as  the  other 
acts  at  each  point  in  a  different  direction,  because  at  every 
point  the  action  of  the  central  force,  by  deflecting  the  planet 
from  its  previous  direction,  alters  the  line  in  which  it  tends  to 
continue  moving.     The  motion  at  each  instant  is  determined 
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by  the  amount  and  direction  of  the  motion^  and  the  amoant 
and  direction  of  the  sun^s  action^  at  the  previous  instant :  and 
if  we  speak  of  the  entire  revolution  of  the  planet  as  one  pheno- 
menon (which,  as  it  is  periodical  and  similar  to  itself,  we  often 
find  it  convenient  to  do,)  that  phenomenon  is  the  progressive 
effect  of  two  permanent  and  progressive  causes,  the  central 
force  and  the  acquired  motion.  Those  causes  happening  to 
be  progressive  in  the  particular  way  which  is  called  periodical, 
the  effect  necessarily  is  so  too ;  because  the  quantities  to  be 
added  together  returning  in  a  regular  order,  the  same  sums 
must  also  regularly  return. 

This  example  is  worthy  of  consideration  also  in  another 
respect.  Though  the  causes  themselves  are  permanent,  and 
independent  of  all  conditions  known  to  us,  the  changes  which 
take  place  in  the  quantities  and  relations  of  the  causes  are 
actually  caused  by  the  periodical  changes  in  the  effects.  The 
causes,  as  they  exist  at  any  moment,  having  produced  a  certain 
motion,  that  motion,  becoming  itself  a  cause,  reacts  upon  the 
causes,  and  produces  a  change  in  them.  By  altering  the  dis- 
tance and  direction  of  the  central  body  relatively  to  the  planet, 
and  the  direction  and  quantity  of  the  force  in  the  direction  of 
the  tangent,  it  alters  the  elements  which  determine  the  .motion 
at  the  next  succeeding  instant.  This  change  renders  the  next 
motion  somewhat  different ;  and  this  difference,  by  a  fresh  re- 
action upon  the  causes,  renders  the  next  motion  again  different, 
and  so  on.  The  original  state  of  the  causes  might  have  been 
such,  that  this  series  of  actions  modified  by  reactions  would 
not  have  been  periodical.  The  sun^s  action,  and  the  original 
impelling  force,  might  have  been  in  such  a  ratio  to  one 
another,  that  the  reaction  of  the  effect  would  have  been  such  as 
to  alter  the  causes  more  and  more,  without  ever  bringing  them 
back  to  what  they  were  at  any  former  time.  The  planet  would 
then  have  moved  in  a  parabola,  or  an  hyperbola,  curves  not 
returning  into  themselves.  The  quantities  of  the  two  forces 
were,  however,  originally  such,  that  the  successive  reactions  of 
the  effect  bring  back  the  causes,  alter  a  certain  time,  to  what 
they  were  before ;  and  from  that  time  all  the  variations  con- 
tinue to  recur  again  and  again  in  the  same  periodical  order^ 
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and  must  so  continue  while  the  causes  subsist  and  are  not 
counteracted. 

§  8.  In  all  cases  of  progressive  effects,  whether  arising 
from  the  accumulation  of  unchanging  or  of  changing  elements, 
there  is  an  uniformity  of  succession  not  merely  between  the  k 
cause  and  the  effect,  but  between  the  first  stages  of  the  effect  ) 
and  its  subsequent  stages.  That  a  body  in  vacuo  falls  sixteen 
feet  in  the  first  second,  forty-eight  in  the  second,  and  so  on  in 
the  ratio  of  the  odd  numbers,  is  as  much  an  uniform  sequence 
as  that  when  the  supports  are  removed  the  body  falls.  The 
sequence  of  spring  and  summer  is  as  regular  and  invariable  as 
that  of  the  approach  of  the  sun  and  spring :  but  we  do  not 
consider  spring  to  be  the  cause  of  summer;  it  is  evident  that 
both  are  successive  effects  of  the  heat  received  from  the  sun, 
and  that,  considered  merely  in  itself,  spring  might  continue 
for  ever,  without  having  the  slightest  tendency  to  produce 
summer.  As  we  have  so  ofben  remarked,  not  the  conditional, 
but  the  unconditional  invariable  antecedent  is  termed  the 
cause.  That  which  would  not  be  followed  by  the  effect  unless 
something  else  had  preceded,  and  which  if  that  something  else 
had  preceded,  would  not  have  been  required,  is  not  the  cause, 
however  invariable  the  sequence  may  in  fact  be. 

It  is  in  this  way  that  most  of  those  uniformities  of  succes- 
sion are  generated,  which  are  not  cases  of  causation.    When  a 
phenomenon  goes  on  increasing,  or  periodically  increases  and 
diminishes,  or  goes  through  any  continued  and  unceasing  pro- 
cess of  variation  reducible  to  an  uniform  rule  or  law  of  succes- 
sion, we  do  not  on  this  account  presume  that  any  two  successive 
terms  of  the  series  are  cause  and  effect.    We  presume  the  con-  ^ 
trary ;  we  expect  to  find  that  the  whole  series  originates  either  I 
from  the  continued  action  of  fixed  causes,  or  from  causes  which' 
go  through  a  corresponding  process  of  continuous  change.     A 
tree  growa  from  half  an  inch  high  to  a  hundred  feet;  and  some 
trees  will  generally  grow  to  that  height,  unless  prevented  by 
some  counteracting  cause.  But  we  do  not  call  the  seedling  the 
cause  of  the  full-grown  tree ;  the  invariable  antecedent  it  cer- 
tainly is,  and  we  know  very  imperfectly  on  what  other  antece- 
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dents  the  sequence  is  contingent^  but  we  are  convinced  that  it 
is  contingent  on  something ;  because  the  homogeneousness  of 
the  antecedent  with  the  consequent^  the  close  resemblance  of 
the  seedling  to  the  tree  in  all  respects  except  magnitude^  and 
the  graduality  of  the  growth^  so  exactly  resembling  the  pro- 
gressively accumulating  effect  produced  by  the  long  action  of 
some  one  causa,  leave  no  possibility  of  doubting  that  the  seed- 
ling and  the  tree  are  two  terms  in  a  series  of  that  description, 
the  first  term  of  which  is  yet  to  seek.  The  conclusion  is 
further  confirmed  by  this,  that  we  are  able  to  prove  by  strict 
induction  the  dependence  of  the  growth  of  the  tree,  and  even 
of  the  continuance  of  its  existence,  upon  the  continued  repeti- 
tion of  certain  processes  of  nutrition,  the  rise  of  the  sap,  the 
absorptions  and  exhalations  by  the  leaves,  &c. ;  and  the  same 
experiments  would  probably  prove  to  us  that  the  growth  of 
the  tree  is  the  accumulated  sum  of  the  effects  of  these  con- 
tinued processes,  were  we  not,  for  want  of  sufficiently  micro- 
scopic eyes,  unable  to  observe  correctly  and  in  detail  what 
those  effects  are. 

This  supposition  by  no  means  requires  that  the  effect  should 
not,  during  its  progress,  undergo  many  modifications  besides 
those  of  quantity,  or  that  it  should  not  sometimes  appear  to 
undergo  a  very  marked  change  of  character.  This  may  be 
either  because  the  unknown  cause  consists  of  several  component 
elements  or  agents,  whose  effects,  accumulating  according  to 
different  laws,  are  compounded  in  difierent  proportions  at 
different  periods  in  the  existence  of  the  organized  being;  or 
because,  at  certain  points  in  its  progress,  fresh  causes  or 
agencies  come  in,  or  are  evolved,  which  intermix  their  laws 
with  those  of  the  prime  agent. 


CHAPTER  XVI. 


OF    EMPIRICAL    LAWS. 


§  1.  Scientific  inquirers  give  the  name  of  Empirical 
Laws  to  those  uniformities  which  obserTation  or  experiment 
has  shown  to  exists  but  on  which  they  hesitate  to  rely  in  cases 
varying  much  from  those  which  have  been  actually  observed^ 
for  want  of  seeing  any  reason  why  such  a  law  should  exist. 
It  is  implied^  therefore^  in  the  notion  of  an  empirical  law^  that 
it  is  not  an  ultimate  law;  that  if  true  at  all^  its  truth  is 
capable  of  being,  and  requires  to  bcj  accouixted  for.  It  is  a 
derivative  law,  the  derivation  of  which  is  not  yet  known.  To 
state  the  explanation,  the  why^  of  the  empirical  law,  would  be 
to  state  the  laws  from  which  it  is  derived ;  the  ultimate  causes 
on  which  it  is  contingent.  And  if  we  knew  these,  we  should 
also  know  what  are  its  limits ;  under  what  conditions  it  would 
cease  to  be  fulfilled. 

The  periodical  return  of  eclipses,  as  originally  ascertained 
by  the  persevering  observation  of  the  early  eastern  astro- 
nomers, was  an  empirical  law,  until  the  general  laws  of  the 
celestial  motions  had  accounted  for  it.  The  following  are 
empirical  laws  still  waiting  to  be  resolved  into  the  simpler 
laws  from  which  they  are  derived.  The  local  laws  of  the  flux 
and  reflux  of  the  tides  in  diflerent  places :  the  succession  of 
certain  kinds  of  weather  to  certain  appearances  of  sky :  the 
apparent  exceptions  to  the  almost  universal  truth  that  bodies 
expand  by  increase  of  temperature  :  the  law  that  breeds,  both 
animal  and  vegetable,  are  improved  by  crossing :  that  gases 
have  a  strong  tendency  to  permeate  animal  membranes :  that 
substances  containing  a  ver^  high  proportion  of  nitrogen 
(such  as  hydrocyanic  acid  and  morphia)  are  powerful  poisons  : 
that  when  diflerent  metals  are  fused  together,  the  alloy  is 
harder  than  the  various  elements  :  that  the  number  of  atoms 
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of  acid  required  to  neutralize  one  atom  of  any  base,  is  equal 
to  the  number  of  atoms  of  oxygen  in  the  base  :  that  the  solu- 
bility of  substances  in  one  another,  depends*  (at  least  in  some 
degree)  on  the  similarity  of  their  elements. 

An  empirical  law,  then,  is  an  observed  uniformity,  pre- 
sumed to  be  resolvable  into  simpler  laws,  but  not  yet  resolved 
into  them.  The  ascertain  mentof  the  empirical  laws  of  pheno- 
mena often  precedes  by  a  long  interval  the  explanation  of 
those  laws  by  the  Deductive  Method ;  and  the  verification  of 
a  deduction  usually  consists  in  the  comparison  of  its  results 
i  with  empirical  laws  previously  ascertained. 

§  2.  Prom  a  limited  number  of  ultimate  laws  of  causa- 
tion, there  are  necessarily  generated  a  vast  number  of  deriva- 
tive uniformities,  both  of  succession  and  of  coexistence. 
Some  are  laws  of  succession  or  of  coexistence  between 
different  effects  of  the  same  cause  :  of  these  we  had  ex- 
amples in  the  last  chapter.  Some  are  laws  of  succession 
between  effects  and  their  remote  causes ;  resolvable  into  the 
laws  which  connect  each  with  the  intermediate  link.  Thirdly, 
when  causes  act  together  and  compound  their  effects,  the 
laws  of  those  causes  generate  the  fundamental  law  of  the 
effect,  namely,  that  it  depends  on  the  coexistence  of  those 
causes.  And,  finally,  the  order  of  succession  or  of  co- 
existence which  obtains  among  effects,  necessarily  depends  on 
their  causes.  If  they  are  effects  of  the  same  cause,  it  depends 
on  the  laws  of  that  cause ;  if  on  different  causes,  it  depends 
on  the  laws  of  those  causes  severally,  and  on  the  circumstances 
which  determine  their  coexistence.  If  we  inquire  further  when 

*  Thus,  water,  of  which  eight-ninths  in  weight  are  oxygen,  dissolves  most 
bodies  which  contain  a  high  proportion  of  oxygen,  sach  as  all  the  nitrates, 
(which  hare  more  oxygen  than  any  others  of  the  common  salts,)  most  of  the 
sulphates,  many  of  the  carbonates,  &c.  Again,  bodies  largely  composed  of 
combustible  elements,  like  hydrogen  and  carbon,  are  soluble  in  bodies  of  similar 
composition  ;  rosin,  for  instance,  will  dissolve  in  alcohol,  tar  in  oil  of  turpentine. 
This  empirical  generalization  is  far  from  being  universally  true;  no  doubt 
because  it  is  a  remote,  and  therefore  easily  defeated,  result  of  general  laws  too 
deep  for  us  at  present  to  penetrate ;  but  it  will  probably  in  time  suggest  pro- 
I  of  inquiry,  leading  to  the  discovery  of  those  laws. 
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and  how  the  caases  will  coexist,  that,  again,  depends  on  tAeir 
causes :  and  we  may  thus  trace  back  the  phenomena  higher 
and  higher,  until  the  different  series  of  effects  meet  in  a  point, 
and  the  whole  is  shown  to  have  depended  ultimately  on  some 
common  cause ;  or  until,  instead  of  converging  to  one  point, 
they  terminate  in  different  points,  and  the  order  of  the  effects 
is  proved  to  have  arisen  from  the  collocation  of  some  of  the 
primeval  causes,  or  natural  agents.  For  example,  the  order  of 
succession  and  of  coexistence  among  the  heavenly  motions, 
which  is  expressed  by  Kepler's  laws,  is  derived  from  the  co- 
existence of  two  primeval  causes,  the  sun,  and  the  original 
impulse  or  projectile  force  belonging  to  each  planet.*  Kepler's 
laws  are  resolved  into  the  laws  of  these  causes  and  the  fact  of 
their  coexistence. 

Derivative  laws,  therefore,  do  not  depend  solely  on  the  | 
ultimate  laws  into  which  they  are  resolvable:  they  mostly 
depend  on  those  ultimate  laws,  and  an  ultimate  fact ;  namely,  j 
tbe  mode  of  coexistence  of  some  of  the  component  elements 
of  the  universe.  The  ultimate  laws  of  causation  might  be 
the  same  as  at  present,  and  yet  the  derivative  laws  completely 
different,  if  the  causes  coexisted  in  different  proportions,  or 
with  any  difference  in  those  of  their  relations  by  which  the 
effects  are  influenced.  If,  for  example,  the  sun's  attraction,  ' 
and  the  original  projectile  force,  had  existed  in  some  other 
ratio  to  one  another  than  they  did  (and  we  know  of  no  reason 
why  this  should  not  have  been  the  case),  the  derivative  laws 
of  the  heavenly  motions  might  have  been  quite  different  from 
what  they  are.  The  proportions  which  exist  happen  to  be 
such  as  to  produce  regular  elliptical  motions;  any  other 
proportions  would  have  produced  different  ellipses,  or  circular, 
or  parabolic,  or  hyperbolic  motions,  but  still  regular  ones; 
because  the  effects  of  each  of  the  agents  accumulate  according 
to  an  uniform  law;  and  two  regular  series  of  quantities, 
when  their  corresponding  terms  are  added,  must  produce  a 
regular  series  of  some  sort,  whatever  the  quantities  them- 
selves are. 

*  Or  (according  to  Laplace's  theory)  the  sun  and  the  sun's  rotation. 
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§  8.  Now  this  last-mentioned  element  in  the  resolntion 
of  a  derivative  law,  the  element  which  is  not  a  law  of  causa- 

.tion,  but  a  collocation  of  causes,  cannot  itself  be  reduced  to 
any  law.  There  is  (as  formerly  remarked*)  no  uniformity,  no 
norma,  principle,  or  rule,  perceivable  in  the  distribution  of  the 
primeval  natural  agents  through  the  universe.  The  different 
substances  composing  the  earth,  the  powers  that  pervade  thef 
universe,  stand  in  no  constant  relation  to  one  another.  One 
substance  is  more  abundant  than  others,  one  power  acts 
through  a  larger  extent  of  space  than  others,  without  any 
pervading  analogy  that  we  can  discover.  We  not  only  do  not 
know  of  any  reason  why  the  sun's  attraction  and  the  force  in 
the  direction  of  the  tangent  coexist  in  the  exact  proportion 
they  do,  but  we  can  trace  no  coincidence  between  it  and  the 
proportions  in  which  any  other  elementary  powers  in  the 
universe  are  intermingled.  The  utmost  disorder  is  apparent 
in  the  combination  of  the  causes;  which  is  consistent  with  the 

I  most  regular  order  in  their  effects ;  for  when  each  agent  carries 
on  its  own  operations  according  to  an  uniform  law,  even  the 
most  capricious  combination  of  agencies  will  generate  a  regu- 
larity of  some  sort ;  as  we  see  in  the  kaleidoscope,  where  any 
casual  arrangement  of  coloured  bits  of  glass  produces  by  the 
laws  of  reflection  a  beautiful  regularity  in  the  effect. 

§  4.  In  the  above  considerations  lies  the  justification  of 
the  limited  degree  of  reliance  which  scientific  inquirers  are 
accustomed  to  place  in  empirical  laws. 

A  derivative  law  which  results  wholly  from  the  operation 
of  some  one  cause,  will  be  as  universally  true  as  the  laws  of 
the  cause  itself;  that  is,  it  will  always  be  true  except  where 
some  one  of  those  effects  of  the  cause,  on  which  the  derivative 
law  depends,  is  defeated  by  a  counteracting  cause.  But  when 
the  derivative  law  results  not  from  different  effects  of  one 
cause,  but  from  effects  of  several  causes,  we  cannot  be  certain 
that  it  will  he  true  under  any  variation  in  the  mode  of  coexis- 
tence of  those  causes,  or  of  the  primitive  natural  agents  on 

*  Supn,  book  iii.  ch.  t.  §  7. 
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which  the  causes  ultimately  depend.  The  proposition  that  coal 
beds  rest  on  certain  descriptions  of  strata  exclusively,  though 
true  on  the  earth  so  far  as  our  observation  has  reached^ 
cannot  be  extended  to  the  moon  or  the  other  planets^  sup- 
posing coal  to  exist  there  ;  because  we  cannot  be  assured  thstt 
the  original  constitution  of  any  other  planet  was  such  as  to 
produce  the  different  depositions  in  the  same  order  as  in  our 
globe.  The  derivative  law  in  this  case  depends  not  solely  on  \ 
laws,  but  on  a  collocation ;  and  collocations  cannot  be  reduced  ^ 
to  any  law. 

Now  it  is  the  very  nature  of  a  derivative  law  which  hasv 
not  yet  been  resolved  into  its  elements,  in  other  words,  an 
empirical  law,  that  we  do  not  know  whether  it  results  from 
the  different  effects  of  one  cause,  or  from  effects  of  different 
causes.  We  cannot  tell  whether  it  depends  wholly  on  laws, 
or  partly  on  laws  and  partly  on  a  collocation.  If  it  depends 
on  a  collocation,  it  will  be  true  in  all  the  cases  in  which  that 
particular  collocation  exists.  But,  since  we  are  entirely  igno- 
rant, in  case  of  its  depending  on  a  collocation,  what  the  collo- 
cation is,  we  are  not  safe  in  extending  the  law  beyond  the 
limits  of  time  and  place  in  which  we  have  actual  experience  of 
its  truth.  Since  within  those  limits  the  law  has  always  been 
found  true,  we  have  evidence  that  the  collocations,  whatever 
they  are,  on  which  it  depends,  do  really  exist  within  those 
limits.  But,  knowing  of  no  rule  or  principle  to  which  the 
collocations  themselves  conform,  we  cannot  conclude  that 
because  a  collocation  is  proved  to  exist  within  certain  limits  of 
place  or  time,  it  will  exist  beyond  those  limits.  Empirical 
laws,  therefore,  can  only  be  received  as  true  within  the  limits 
of  time  and  place  in  which  they  have  been  found  true  by  obser- 
vatioi!! :  and  not  merely  the  limits  of  time  and  place,  but  of  / 
time,  place,  and  circumstance ;  for  since  it  is  the  very  meaning  ) 
of  an  empirical  law  that  we  do  not  know  the  ultimate  laws  of  j 
causation  on  which  it  is  dependent,  we  cannot  foresee,  without  j 
actual  trial,  in  what  manner  or  to  what  extent  the  introduction 
of  any  new  circumstance  may  affect  it. 

§  5.     But  how  are  we  to  know  that  an  uniformity,  ascer- 
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tained  by  experience,  is  only  an  empirical  law?  Since,  by 
the  supposition,  we  have  not  been  able  to  resojve  it  into  any 
other  laws,  how  do  we  know  that  it  is  not  an  ultimate  law  of 
causation. 

I  answer,  that  no  generalization  amounts  to  more  than  an 
empirical  law  when  the  only  proof  on  which  it  rests  is  that  of 
the  Method  of  Agreement.  For  it  has  been  seen  that  by  that 
method  alone  we  never  can  arrive  at  causes.  The  utmost  that 
the  Method  of  Agreeement  can  do  is,  to  ascertain  the  whole  of 
the  circumstances  common  to  all  cases  in  which  a  phenomenon 
is  produced  :  and  this  aggregate  includes  not  only  the  cause  of 
the  phenomenon,  but  all  phenomena  with  which  it  is  con- 
nected by  any  derivative  uniformity,  whether  as  being  colla- 
teral effects  of  the  same  cause,  or  effects  of  any  other  cause 
which,  in  all  the  instances  we  have  been  able  to  observe, 
coexisted  with  it.  The  method  affords  no  means  of  deter- 
mining which  of  these  uniformities  are  laws  of  causation,  and 
which  are  merely  derivative  laws,  resulting  from  those  laws  of 
causation  and  from  the  collocation  of  the  causes.  None  of 
them,  therefore,  can  be  received  in  any  other  character  than 
that  of  derivative  laws,  the  derivation  of  which  has  not  been 
j  traced ;  in  other  words,  empirical  laws :  in  which  light,  all 
I  results  obtained  by  the  Method  of  Agreement  (and  therefore 
almost  all  truths  obtained  by  simple  observation  without 
experiment)  must  be  considered,  until  either  confirmed  by  the 
Method  of  Difference,  or  explained  deductively,  in  other  words 
accounted  for  i  priori. 

Tliese  empirical  laws  may  be  of  greater  or  less  authority, 
I  according  as  there  is  reason  to  presume  that  they  are  resolv- 
able into  laws  only,  or  into  laws  and  collocations  together. 
The  sequences  which  we  observe  in  the  production  and  subse* 
quent  life  of  an  animal  or  a  vegetable,  resting  on  the  Method 
of  Agreement  only,  are  mere  empirical  laws ;  but  though  the 
antecedents  in  those  sequences  may  not  be  the  causes  of  the 
consequents,  both  the  one  and  the  other  are  doubtless,  in  the 
main,  successive  stages  of  a  progressive  effect  originating  in  a 
common  cause,  and  therefore  independent  of  collocations.  The 
uniformities,  on  the  other  hand,  in  the  order  of  superposition 
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of  strata  on  the  earthy  are  empirical  laws  of  a  much  weaker 
kind,  since  they  not  only  are  not  laws  of  causation,  but  there 
is  no  reason  to  believe  that  they  depend  on  any  common 
cause  :  all  appearances  are  in  favour  of  their  depending  on  the 
particular  collocation  of  natjaral  agents  which  at  some  time  or 
other  existed  on  our  globe,  and  from  which  no  inference  can 
be  drawn  as  to  the  collocation  which  exists  or  has  existed  in 
any  other  portion  of  the  universe. 

§  6.  Our  definition  of  an  empirical  mw  including  not 
only  those  uniformities  which  are  not  known  to  be  laws  of 
causation,  but  also  those  which  are,  provided  there  be  reason 
to  presume  that  they  are  not  ultimate  laws;  this  is  the  proper 
place  to  consider  by  what  signs  we  may  judge  that  even  if  an 
observed  uniformity  be  a  law  of  causation,  it  is  not  an  ultimate 
but  a  derivative  law. 

The  first  sign  is,  if  between  the  antecedent  a  ^nd  the  con- 
sequent h  there  be  evidence  of  some  intermediate  link;  some 
phenomenon  of  which  we  can  surmise  the  existence,  though 
from  the  imperfection  of  our  senses  or  of  our  instruments  we 
are  unable  to  ascertain  its  precise  nature  and  laws.  If  there 
be  such  a  phenomenon  (which  may  be  denoted  by  the  letter 
d?),  it  follows  that  even  if  a  be  the  cause  of  i,  it  is  but  the 
remote  cause,  and  that  the  law,  a  causes  d,  is  resolvable  into 
at  least  two  laws,  a  causes  or,  and  x  causes  h.  This  is  a  very 
frequent  case,  since  the  operations  of  nature  mostly  take  place 
on  so  minute  a  scale,  that  many  of  the  successive  steps  are 
either  imperceptible,  or  very  indistinctly  perceived. 

Take,  for  example,  the  laws  of  the  chemical  composition 
of  substances ;  as  that  hydrogen  and  oxygen  being  combined, 
water  is  produced.  All  we  see  of  the  process  is,  that  the 
two  gases  being  mixed  in  certain  proportions,  and  heat  or 
electricity  being  applied,  an  explosion  takes  place,  the  gases 
disappear,  and  water  remains.  There  is  no  doubt  about  the 
law,  or  about  its  being  a  law  of  causation.  But  between  the 
antecedent  (the  gases  in  a  state  of  mechanical  mixture, 
heated  or  electrified),  and  the  consequent  (the  production  of 
water),  there  must  be  an  intermediate  process  which  we  do 
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not  see.  For  if  we  tate  any  portion  whatever  of  the  water, 
and  subject  it  to  analysis^  we  find  that  it  always  contains 
hydrogen  and  oxygen ;  nay,  the  very  same  proportions  of 
them^  namely^  two-thirds^  in  volume^  of  hydrogen,  and 
one-third  oxygen.  This  is  true  of  a  single  drop;  it  is  true 
of  the  minutest  portion  which  our  instruments  are  capable  of 
appreciating.  Since,  then,  the  smallest  perceptible  portion 
of  the  water  contains  both  those  substances,  portions  of 
hydrogen  and  oxygen  smaller  than  the  smallest  perceptible 
must  have  come  together  in  every  such  minute  portion  of 
space ;  must  have  come  closer  together  than  when  the  gases 
were  in  a  state  of  mechanical  mixture,  since  (to  mention  no 
other  reasons)  the  water  occupies  far  less  space  than  the 
gases.  Now,  as  we  cannot  see  this  contact  or  close  approach 
of  the  minute  particles,  we  cannot  observe  with  what  circum- 
stances it  is  attended,  or  according  to  what  laws  it  produces 
its  efiects.  The  production  of  water,  that  is,  of  the  sensible 
phenomena  which  characterize  the  compound,  may  be  a  very 
remote  effect  of  those  laws.  There  may  be  innumerable 
intervening  links ;  and  we  are  sure  that  there  must  be  some. 
Having  full  proof  that  corpuscular  action  of  some  kind  takes 
place  previous  to  any  of  the  great  transformations  in  the 
sensible  properties  of  substances,  we  can  have  no  doubt  that 
the  lawa^^f  chemical  action,  as  at  present  known,  are  not 
ultimate  but  derivative  laws ;  however  ignorant  we  may  be, 
and  even  though  we  should  for  ever  remain  ignorant,  of  the 
nature  of  the  laws  of  corpuscular  action  from  which  they  are 
derived. 

In  like  manner,  all  the  processes  of  vegetative  life,  whether 
in  the  vegetable  properly  so  called  or  in  the  animal  body,  are 
corpuscular  processes.  Nutrition  is  the  addition  of  particles 
to  one  another,  sonietimes  merely  replacing  other  particles 
separated  and  excreted,  sometimes  occasioning  an  increase  of 
bulk  or  weight,  so  gradual,  that  only  after  a  long  continuance 
does  it  become  perceptible.  Various  organs,  by  means  of 
peculiar  vessels,  secrete  from  the  blood,  fluids,  the  component 
particles  of  which  must  have  been  in  the  blood,  but  which 
differ  from  it  most  widely  both  in  mechanical  properties  and 
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in  chemical  composition.  Here^  then^  are  abundance  of  un- 
known links  to  be  filled  up ;  and  there  can  be  no  doubt  that 
the  laws  of  the  phenomena  of  vegetative  or  organic  life  are 
derivative  laws,  dependent  on  properties  of  the  corpuscles,  and 
of  those  elementary  tissues^  which  are  comparatively  simple 
combinations  of  corpuscles. 

The  first  sign,  then,  from  which  a  law  of  causation,  though 
hitherto  unresolved,  may  be  inferred  to  be  a  derivative  law, 
is  any  indication  of  the  existence  of  an  intermediate  link  or 
links  between  the  antecedent  and  the  consequent.  The 
second  is,  when  the  antecedent  is  an  extremely  complex  | 
phenomenon,  and  its  efiects  therefore,  probably,  in  part  at 
least,  compounded  of  the  elBTects  of  its  difierent  elements; 
since  we  know  that  the  case  in  which  the  effect  of  the  whole 
is  not  made  up  of  the  eJOTects  of  its  parts,  is  exceptional, 
the  Composition  of  Causes  being  by  far  the  more  ordinary 
case. 

We  will  illustrate  this  by  two  examples,  in  one  of  which 
the  antecedent  is  the  sum  of  many  homogeneous,  in  the  other 
of  heterogeneous,  parts.  The  weight  of  a  body  is  made  up 
of  the  weights  of  its  minute  particles :  a  truth  which  astro- 
nomers express  in  its  most  general  terms,  when  they  say  that 
bodies,  at  equal  distances,  gravitate  to  one  another  in  propor- 
tion to  their  quantity  of  matter.  All  true  propositions, 
therefore,  which  can  be  made  concerning  gravity,  are  deriva- 
tive laws ;  the  ultimate  law  into  which  they  are  all  resolvable 
being,  that  every  particle  of  matter  attracts  every  other.  As 
our  second  example,  we  may  take  any  of  the  sequences  ob- 
served in  meteorology  :  for  instance,  a  diminution  of  the  pres- 
sure of  the  atmosphere  (indicated  by  a  fall  of  the  barometer) 
is  followed  by  rain.  The  antecedent  is  here  a  complex 
phenomenon,  made  up  of  heterogeneous  elements ;  the  column 
of  the  atmosphere  over  any  particular  place  consisting  of  two 
parts,  a  column  of  air,  and  a  column  of  aqueous  vapour  mixed 
with  it ;  and  the  change  in  the  two  together  manifested  by  a 
fall  of  the  barometer,  and  followed  by  rain,  must  be  either  a 
change  in  one  of  these,  or  in  the  other,  or  in  both.  We  might, 
then,  even  in  the  absence  of  any  other  evidence,  form  a  reason- 
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able  presumption,  from  the  invariable  presence  of  both  these 
elements  in  the  antecedent,  that  the  sequence  is  probably  not 
an  ultimate  law,  but  a  result  of  the  laws  of  the  two  different 
agents;  a  presumption  only  to  be  destroyed  when  we  ha4 
made  ourselves  so  well  acquainted  with  the  laws  of  both,  as 
to  be  able  to  affirm  that  those  laws  could  not  by  themselves 
produce  the  observed  result. 

There  are  but  few  known  cases  of  succession  from  very 
complex  antecedents,  which  have  not  either  been  actually 
accounted  for  from  simpler  laws,  or  inferred  with  great 
probability  (from  the  ascertained  existence  of  intermediate 
links  of  causation  not  yet  understood)  to  be  capable  of  being 
so  accounted  for.  It  is,  therefore,  highly  probable  that  all 
sequences  from  complex  antecedents  are  thus  resolvable,  and 
that  ultimate  laws  are  in  all  cases  comparatively  simple.  If 
there  were  not  the  other  reasons  already  mentioned  for 
believing  that  the  laws  of  organized  nature  are  resolvable 
into  simpler  laws,  it  would  be  almost  a  sufficient  reason 
that  the  antecedents  in  most  of  the  sequences  are  so  very 
complex. 

§  7.  In  the  preceding  discussion  we  have  recognised  two 
kinds  of  empirical  laws :  those  known  to  be  laws  of  causation, 
but  presumed  to  be  resolvable  into  simpler  laws ;  and  those 
not  known  to  be  laws  of  causation  at  all.  Both  these  kinds 
of  laws  agree  in  the  demand  which  they  make  for  being 
explained  by  deduction,  and  agree  in  being  the  appropriate 
means  of  verifying  such  deduction,  since  they  represent  the 
experience  with  which  the  result  of  the  deduction  must  be 
compared.  They  agree,  further,  in  this,  that  until  explained, 
and  connected  with  the  ultimate  laws  from  which  they  result, 
they  have  not  attained  the  highest  degree  of  certainty  of 
which  laws  are  susceptible.  It  has  been  shown  on  a  former 
occasion  that  laws  of  causation  which  are  derivative,  and 
compounded  of  simpler  laws,  are  not  only,  as  the  nature  of 
the  case  implies,  less  general,  but  even  less  certain,  than  the 
simpler  laws  from  which  they  result ;  not  in  the  same  degree 
to  be  relied  on  as  universally  true.  The  inferiority  of  evidence. 
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however,  which  attaches  to  this  class  of  laws,  is  trifling,  com-; 
pared  with  that  which  is  inherent  in  uniformities  not  knownj 
to  be  laws  of  causation  at  all.  So  long  as  these  are  unresolved, 
we  cannot  tell  on  how  many  collocations,  as  well  as  laws,  their 
truth  may  be  dependent;  we  can  never,  therefore,  extend 
them  with  any  confidence  to  cases  in  which  we  have  not 
assured  gurselves,  by  trial,  that  the  necessary  collocation  of 
causes,  whatever  it  may  be,  exists.  It  is  to  this  class  of  laws 
alone  that  the  property,  which  philosophers  usually  consider 
as  characteristic  of  empirical  laws,  belongs  in  all  its  strictness ; 
the  property  of  being  unfit  to  be  relied  on  beyond  the  limits 
of  time,  place,  and  circumstance,  in  which  the  observations 
have  been  made.  These  are  empirical  laws  in  a  more  em- 
phatic sense ;  and  when  I  employ  that  term  (except  where  the 
context  manifestly  indicates  the  reverse)  I  shall  generally  mean 
to  designate  those  uniformities  only,  whether  of  succession 
or  of  coexistence,  which  are  not  known  to  be  laws  of  cau- 
sation. 


TOL.  n. 


CHAPTER  XVII. 


OF    CHANCE    AND    ITS    ELIMINATION. 

§  1.  CoNSiDERrNG  then  as  empirical  laws  only  those 
observed  uniformities  respecting  which  the  question  whether 
they  are  laws  of  causation  must  remain  undecided  until  they 
can  be  explained  deductively,  or  until  some  means  are  found 
of  applying  the  Method  of  Diflfererfce  to  the  case;  it  has  been 
shown  in  the  preceding  chapter,  that  until  an  uniformity  can, 
in  one  or  the  other  of  these  modes,  be  taken  out  of  the  class 
of  empirical  laws,  and  brought  either  into  that  of  laws  of  cau- 
sation or  of  the  demonstrated  results  of  laws  of  causation,  it 
cannot  with  any  assurance  be  pronounced  true  beyond  the 
local  and  other  limits  within  which  it  has  been  found  so  by 
actual  observation.  It  remains  to  consider  how  we  are  to 
assure  ourselves  of  its  truth  even  within  those  limits ;  after 
what  quantity  of  experience  a  generalization  which  rests  solely 
on  the  Method  of  Agreement,  can  be  considered  suflSciently 
established,  even  as  an  empirical  law.  In  a  former  chapter, 
when  treating  of  the  Methods  of  Direct  Induction,  we  ex- 
pressly reserved  this  question,"^  and  the  time  is  now  come  for 
endeavouring  to  solve  it. 

We  found  that  the  Method  of  Agreement  has  the  defect 
of  not  proving  causation,  and  can  therefore  only  be  employed 
for  the  ascertainment  of  empirical  laws.  But  we  also  found 
that  besides  this  deficiency,  it  labours  under  a  characteristic 
imperfection,  tending  to  render  uncertain  even  such  conclu- 
sions as  it  is  in  itself  adapted  to  prove.  This  imperfection 
arises  from  Plurality  of  Causes.  Although  two  or  more  cases 
in  which  the  phenomenon  a  has  been  met  with,  may  have  no 
common  antecedent  except  A,  this  does  not  prove  that  there 

*  Supra^  book  iii.  ob.  x.  §  2. 
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is  any  connexion  between  a  and  A^  since  a  may  have  many 
causes^  and  may  have  been  produced,  in  these  different  in- 
stances, not  by  anything  which  the  instances  had  in  common, 
bat  by  some  of  those  elements  in  them  which  were  different. 
We  nevertheless  observed,  that  in  proportion  to  the  multipli- 
cation of  instances  pointinj^  to  A  as  the  antecedent,  the  cha- 
racteristic uncertainty  of  the  method  diminishes,  and  the 
existence  of  a  law  of  connexion  between  A  and  a  more  nearly 
approaches  to  certainty.  It  is  now  to  be  determined,  after 
what  amount  of  experience  this  certainty  may  be  deemed  to 
be  practically  attained,  and  the  connexion  between  A  and  a 
may  be  received  as  an  empirical  law. 

This  question  may  be  otherwise  stated  in  more  familiar 
terms : — After  how  many  and  what  sort  of  instances  may  it 
be  ^concluded,  that  an  observed  coincidence  between  two 
phenomena  is  not  the  effect  of  chance  ? 

It  is  of  the  utmost  importance  for  understanding  the  logic 
of  induction,  that  we  should  form  a  distinct  conception  of 
what  is  meant  by  chance,  and  how  the  phenomena  which 
common  language  ascribes  to  that  abstraction  are  really 
produced. 

§  2.  Chance  is  usually  spoken  of  in  direct  antithesis  to 
law ;  whatever  (it  is  supposed)  cannot  be  ascribed  to  any  law, 
is  attributed  to  chance.  It  is,  however,  certain,  that  whatever 
happens  is  the  result  of  some  law;  is  an  effect  of  causes,  and 
could  have  been  predicted  from  a  knowledge  of  the  existence 
of  those  causes,  and  from  their  laws.  If  I  turn  up  a  particular 
card,  that  is  a  consequence  of  its  place  in  the  pack.  Its  place 
in  the  pack  was  a  consequence  of  the  manner  in  which  the 
cards  were  shuffled,  or  of  the  order  in  which  they  were  played 
in  the  last  game ;  which,  again,  were  effects  of  prior  causes. 
At  every  stage,  if  we  had  possessed  an  accurate  knowledge  of 
the  causes  in  existence,  it  would  have  been  abstractedly 
possible  to  foretell  the  effect. 

An  event  occurring  by  chance,  may  be  better  described  as 
a  coincidence  &om  which  we  have  no  ground  to  infer  an  uni- 
formity :  the  occurrence  of  a  phenomenon  in  certain  circum- 

4— a 
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etancee,  without  our  having  reason  on  that  account  to  infer 
that  it  will  happen  again  in  those  circumstances.  This^  how- 
ever^ when  looked  closely  into^  implies  that  the  enumeration 
of  the  circumstances  is  not  complete.  Whatever  the  fact  be, 
since  it  has  occurred  once^  we  may  be  sure  that  if  all  the  same 
circumstances  were  repeated,  it  would  occur  again ;  and  not 
only  if  all,  but  there  is  some  particular  portion  of  those  cir- 
cumstances, on  which  the  phenomenon  is  invariably  conse- 
quent. With  most  of  them,  however,  it  is  not  connected  in 
any  permanent  manner:  its  conjunction  with  those  is  said 
to  be  the  effect  of  chance,  to  be  merely  casual.  Facts  casually 
conjoined  are  separately  the  effects  of  causes,  and  therefore 
of  laws ;  but  of  different  causes,  and  causes  not  connected  by 
any  law. 

It  is  incorrect,  then,  to  say  that  any  phenomenon  is  pro- 
duced by  chance ;  but  we  may  say  that  two  or  more  phenomena 
are  conjoined  by  chance,  that  they  coexist  or  succeed  one 
another  only  by  chance;  meaning  that  they  are  in  no  way 
related  through  causation;  that  they  are  neither  cause  and 
effect,  nor  effects  of  the  same  cause,  nor  effects  of  causes  be- 
tween which  there  subsists  any  law  of  coexistence,  nor  even 
effects  of  the  same  collocation  of  primeval  causes. 

If  the  same  casual  coincidence  never  occurred  a  second 
time,  we  should  have  an  easy  test  for  distinguishing  such  from 
the  coincidences  which  are  the  results  of  a  law.  As  long  as  the 
phenomena  had  been  found  together  only  once,  so  long,  unless 
we  knew  some  more  general  laws  from  which  the  coincidence 
might  have  resulted,  we  could  not  distinguish  it  from  a  casual 
one ;  but  if  it  occurred  twice,  we  should  know  that  the  pheno- 
mena so  conjoined  must  be  in  some  way  connected  through 
their  causes. 

There  is,  however,  no  such  test.  A  coincidence  may  occur 
again  and  again,  and  yet  be  only  casual.  Nay,  it  would  be 
inconsistent  with  what  we  know  of  the  order  of  nature,  to  doubt 
that  every  casual  coincidence  will  sooner  or  later  be  repeated, 
as  long  as  the  phenomena  between  which  it  occurred  do  not 
cease  to  exist,  or  to  be  reproduced.  The  recurrence,  therefore, 
of  the  same  coincidence  more  than  once,  or  even  its  frequent 
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recurrence,  does  not  prove  that  it  is  an  instance  of  any  law; 
does  not  prove  that  it  is  not  casual,  or,  in  common  language^ 
the  effect  of  chance. 

And  yet,  when  a  coincidence  cannot  be  deduced  from  known 
laws,  nor  proved  by  experiment  to  be  itself  a  case  of  causation, 
the  frequency  of  its  occurrence  is  the  only  evidence  from 
which  we  can  infer  that  it  is  the  result  of  a  law.  Not,  how- 
ever, its  absolute  frequency.  The  question  is  not  whether  the 
coincidence  occurs  often  or  seldom,  in  the  ordinary  sense  of 
those  terms ;  but  whether  it  occurs  more  often  than  chance 
will  account  for;  more  often  than  might  rationally  be  ex- 
pected if  the  coincidence  were  casual.  We  have  to  decide, 
therefore,  what  degree  of  frequency  in  a  coincidence,  chance 
will  account  for.  And  to  this  there  can  be  no  general  answer. 
We  can  only  state  the  principle  by  which  the  answer  must 
be  determined :  the  answer  itself  will  be  different  in  every 
different  case. 

Suppose  that  one  of  the  phenomena.  A,  exists  always,  and 
the  other  phenomenon,  B,  only  occasionally  :  it  follows  that 
every  instance  of  B  will  be  an  instance  of  its  coincidence  with 
A,  and  yet  the  coincidence  will  be  merely  casual,  not  the  re- 
8ulf  of  any  connexion  between  them.  The  fixed  stars  have 
been  constantly  in  existence  since  the  beginning  of  human 
experience,  and  all  phenomena  that  have  come  under  human 
observation  have,  in  every  single  instance,  coexisted  with 
them;  yet  this  coincidence,  though  equally  invariable  with 
that  which  exists  between  any  of  those  phenomena  and  its 
own  cause,  does  not  prove  that  the  stars  are  its  cause,  nor 
that  they  are  in  any  wise  connected  with  it.  As  strong  a  case 
of  coincidence,  therefore,  as  can  possibly  exist,  and  a  much 
stronger  one  in  point  of  mere  frequency  than  most  of  those 
which  prove  laws,  does  not  here  prove  a  law  :  why  ?  because^ 
since  the  stars  exist  always,  they  must  coexist  with  every 
other  phenomenon,  whether  connected  with  them  by  causae 
tion  or  not.  The  uniformity,  great  though  it  be,  is  no 
greater  than  would  occur  on  the  supposition  that  no  such 
connexion  exists. 

Ou  the  other  hand,  suppose  that  we  were  inquiring  whether 
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there  Jbe  any  connexion  between  rain  and  any  particular  wind. 
Bain^  we  know,  occasionally  occurs  with  every  wind ;  there- 
fore the  connexion,  if  it  exists,  cannot  be  an  actual  law  :  but 
still,  rain  may  be  connected  with  some  particular  wind  through 
causation ;  that  is,  though  they  cannot  be  always  effects  of  the 
same  cause  (for  if  so  they  would  regularly  coexist),  there  may 
be  some  causes  common  to  the  two,  so  that  in  so  far  as  either 
is  produced  by  those  common  causes,  they  will,  from  the  laws 
of  the  causes,  be  found  to  coexist.  How,  then,  shall  we  ascer- 
tain this  ?  The  obvious  answer  is,  by  observing  whether  rain 
occurs  with  one  wind  more  frequently  than  with  any  other. 
That,  however,  is  not  enough;  for  perhaps  that  one  wind 
blows  more  frequently  than  any  other;  so  that  its  blowing 
more  frequently  in  rainy  weather  is  no  more  than  would 
happen,  although  it  had  no  connexion  with  the  causes  of  rain, 
provided  it  were  not  connected  with  causes  adverse  to  rain.  In 
England,  westerly  winds  blow  during  about  twice  as  great  a 
portion  of  the  year  as  easterly.  If,  therefore,  it  rains  only 
twice  as  often  with  a  westerly,  as  with  an  easterly  wind,  we 
have  no  reason  to  infer  that  any  law  of  nature  is  concerned  in 
the  coincidence.  If  it  rains  more  than  twice  as  often,  we  may 
be  sure  that  some  law  is  concerned ;  either  there  is  some  cause 
in  nature  which,  in  this  climate,  tends  to  produce  both  rain 
and  a  westerly  wihd,  or  a  westerly  wind  has  itself  some  ten- 
dency to  produce  rain.  But  if  it  rains  less  than  twice  as  often, 
we  may  draw  a  directly  opposite  inference :  the  one,  instead  of 
being  a  cause,  or  connected  with  causes,  of  the  other,  must  be 
connected  with  causes  adverse  to  it,  or  with  the  absence  of 
some  cause  which  produces  it ;  and  though  it  may  still  rain 
much  oftener  with  a  westerly  wind  than  with  an  easterly,  so 
far  would  this  be  from  proving  any  connexion  between  the 
phenomena,  that  the  connexion  proved  would  be  between  rain 
and  an  easterly  wind,  to  which,  in  mere  frequency  of  coinci- 
dence, it  is  less  allied. 

Here,  then,  are  two  examples :  in  one,  the  greatest  pos- 
sible frequency  of  coincidence,  with  no  instance  whatever  to 
the  contrary,  does  not  prove  that  there  is  any  law ;  in  the 
other^  a  much  less  frequency  of  coincidence,  even  when  non* 
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coiocidence  is  still  more  frequent^  does  prove  that  there  is  a 
law.  Iq  both  eases  the  principle  is  the  same.  Iq  both  we 
consider  the  positive  frequency  of  the  phenomena  themselves^ 
and  how  great  frequency  of  coincidence  that  must  of  itself 
bring  about^  without  supposing  any  connexion  between  them^ 
provided  there  be  no  repugnance;  provided  neither  be  con- 
nected with  any  cause  tending  to  frustrate  the  other.  If  we 
find  a  greater  frequency  of  coincidence  than  this,  we  conclude 
that  there  is  some  connexion ;  if  a  less  frequency,  that  there 
is  some  repugnance.  In  the  former  case,  we  conclude  that 
one  of  the  phenomena  can  under  some  circumstances  cause 
the  other,  or  that  there  exists  something  capable  of  causing 
them  both;  in  the  latter,  that  one  of  them,  or  some  cause 
which  produces  one  of  them,  is  capable  of  counteracting  the 
production  of  the  other.  We  have  thus  to  deduct  from  the 
observed  frequency  of  coincidence,  as  much  as  may  be  the 
effect  of  chance,  that  is,  of  the  mere  frequency  of  the 
phenomena  themselves;  and  if  anything  remains,  what 
does  remain  is  the  residual  fact  which  proves  the  existence 
of  a  law. 

The  frequency  of  the  phenomena  can  only  be  ascertained 
within  definite  limits  of  space  and  time;  depending  as  it 
does  on  the  quantity  and  distribution  of  the  primeval  natural 
agents,  of  which  we  can  know  nothing  beyond  the  boundaries 
of  human  observation,  since  no  law,  no  regularity,  can  be 
traced  in  it,  enabling  us  to  infer  the  unknown  from  the 
known.  But  for  the  present  purpose  this  is  no  disadvantage, 
the  question  being  confined  within  the  same  limits  as  the 
data.  The  coincidences  occurred  in  certain  places  and  times, 
and  within  those  we  can  estimate  the  frequency  with  which 
such  coincidences  would  be  produced  by  chance.  If,  then, 
we  find  from  observation  that  A  exists  in  one  case  out  of 
every  two,  and  B  in  one  case  out  of  every  three ;  then  if 
there  be  neither  connexion  nor  repugnance  between  them, 
or  between  any  of  their  causes,  the  instances  in  which  A 
and  B  will  both  exist,  that  is  to  say  will  coexist,  will  be 
one  case  in  every  six.  For  A  exists  in  three  cases  out  of 
six:  and  B,  existing  in  one  case  out  of  every  three  without 
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regard  to  the  presence  or  absence  of  A^  will  exist  in  one 
case  out  of  those  three.  There  will  therefore  be,  of  the 
whole  number  of  cases,  two  in  which  A  exists  without  B  ; 
one  case  of  B  without  A;  two  in  which  neither  B  nor  A 
exists,  and  one  case  out  of  six  in  which  they  both  exist. 
If  then,  in  point  of  fact,  they  are  found  to  co-exist  oftener 
than  in  one  case  out  of  six ;  and,  consequently,  A  does  not 
exist  without  B  so  often  as  twice  in  three  times,  nor  B  with- 
out A  so  often  as  once  in  every  twice ;  there  is  some  cause 
in  existence  which  tends  to  produce  a  conjunction  between 
A  and  B. 

Generalizing  the  result,  we  may  say,  that  if  A  occurs  in 
a  larger  proportion  of  the  cases  where  B  is,  than  of  the  cases 
where  B  is  not ;  then  will  B  also  occur  in  a  larger  proportion 
of  the  cases  where  A  is,  than  of  the  cases  where  A  is  not ;  and 
there  is  some  connexion,  through  causation,  between  A  and  B. 
If  we  could  ascend  to  the  causes  of  the  two  phenomena,  we 
should  find,  at  some  stage,  either  proximate  or  remote,  some 
cause  or  causes  common  to  both ;  and  if  we  could  ascertain 
what  these  are,  we  could  frame  a  generalization  which  would 
be  true  without  restriction  of  place  or  time ;  but  until  we  can 
do  so,  the  fact  of  a  connexion  between  the  two  phenomena 
remains  an  empirical  law. 

§  3.  Haying  considered  in  what  manner  it  may  be  deter- 
mined whether  any  given  conjunction  of  phenomena  is  casual, 
or  the  result  of  some  law ;  to  complete  the  theory  of  chance, 
it  is  necessary  that  we  should  now  consider  those  effects  which 
are  partly  the  result  of  chance  and  partly  of  law,  or,  in  other 
words,  in  which  the  effects  of  casual  conjunctions  of  pauses 
are  habitually  blended  in  one  result  with  the  effects  of  a 
constant  cause. 

This  is  a  case  of  Composition  of  Causes;  and  the  pecu- 
liarity of  it  is,  that  instead  of  two  or  more  causes  intermixing 
their  effects  in  a  regular  manner  with  those  of  one  another, 
we  have  now  one  constant  cause,  producing  an  effect  which 
is  successively  modified  by  a  series  of  variable  causes.  Thus, 
as  summer  advances^  the  approach  of  the  sun  to  a  vertical 
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position  tends  to  produce  a  constant  increase  of  temperature ; 
but  with  this  effect  of  a  constant  cause^  there  are  blended  the 
effects  of  many  variable  causes,  winds,  clouds,  evaporation, 
electric  agencies  and  the  like,  so  that  the  temperature  of  any 
^ven  day  depends  in  part  on  these  fleeting  causes,  and  only  in 
part  on  the  constant  cause.  If  the  effect  of  the  constant  cause 
is  always  accompanied  and  disguised  by  effects  of  variable 
causes,  it  is  impossible  to  ascertain  the  law  of  the  constant 
cause  in  the  ordinary  manner,  by  separating  it  from  all  other 
causes  and  observing  it  apart.  Hence  arises  the  necessity  of 
an  additional  rule  of  experimental  inquiry. 

When  the  action  of  a  cause  A  is  liable  to  be  interfered 
with,  not  steadily  by  the  same  cause  or  causes,  but  by  diffe- 
rent causes  at  different  times,  and  when  these  are  so  frequent, 
or  so  indeterminate,  that  we  cannot  possibly  exclude  all  of 
them  from  any  experiment,  though  we  may  vary  them; 
our  resource  is,  to  endeavour  to  ascertain  what  is  the  effect 
of  all  the  variable  causes  taken  together.  In  order  to  do 
this,  we  make  as  many  trials  as  possible,  preserving  A  in- 
variable. The  results  of  these  different  trials  will  naturally 
be  different,  since  the  indeterminate  modifying  causes  are 
different  in  each ;  if,  then,  we  do  not  find  these  results  to  be 
progressive,  but,  on  the  contrary,  to  oscillate  about  a  certain 
point,  one  experiment  giving  a  result  a  little  greater,  another 
a  little  less,  one  a  result  tending  a  little  more  in  one  direction, 
another  a  little  more  in  the  contrary  direction ;  while  the 
average  or  middle  point  does  not  vary,  but  different  sets  of 
experiments  (taken  in  as  great  a  variety  of  circumstances  as 
possible)  yield  the  same  mean,  provided  only  they  be  suffi- 
ciently numerous ;  then  that  mean  or  average  result,  is  the 
part,  in  each  experiment,  which  is  due  to  the  cause  A,  and 
is  the  effect  which  would  have  been  obtained  if  A  could  have 
acted  alone :  the  variable  remainder  is  the  effect  of  chance, 
that  is,  of  causes  the  coexistence  of  which  with  the  cause  A 
was  merely  casual  The  test  of  the  sufficiency  of  the  induc- 
tion in  this  case  is,  when  any  increase  of  the  number  of  trials 
from  which  the  average  is  struck,  does  not  materially  alter  the 
average. 
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This  kind  of  elimination,  in  which  we  do  not  eliminate 
any  one  assignable  cause^  but  the  multitude  of  floating  un- 
assignable ones^  may  be  termed  the  Elimination  of  Chance. 
We  afford  an  example  of  it  when  we  repeat  an  experiment^  in 
order,  by  taking  the  mean  of  different  results,  to  get  rid  of  the 
effects  of  the  unavoidable  errors  of  each  individual  experiment. 
When  there  is  no  permanent  cause  such  as  would  produce 
a  tendency  to  error  peculiarly  in  one  direction,  we  are  war- 
ranted by  experience  in  assuming  that  the  errors  on  one  side 
will,  in  a  certain  number  of  experiments,  about  balance  the 
errors  on  the  contrary  side.  We  therefore  repeat  the  experi- 
ment, until  any  change  which  is  produced  in  the  average  of 
the  whole  by  further  repetition,  falls  within  limits  of  error 
consistent  with  the  degree  of  accuracy  required  by  the  purpose 
we  have  in  view.* 

§  4.  In  the  supposition  hitherto  made,  the  effect  of  the 
constant  cause  A  has  been  assumed  to  form  so  great  and 
conspicuous  a  part  of  the  general  result,  that  its  existence 
never  could  be  a  matter  of  uncertainty,  and  the  object  of  the 
eliminating  process  was  only  to  ascertain  how  much  is  attri- 
butable to  that  cause ;  what  is  its  exact  law.  Cases,  however, 
occur  in  which  the  effect  of  a  constant  cause  is  so  small,  com- 
pared with  that  of  some  of  the  changeable  causes  with  which 

*  In  the  precediug  ducussioD,  the  m«an  is  spoken  of  as  if  it  were  exactly 
the  same  thing  with  the  averagt.  But  the  mean  for  purposes  of  induotive 
inquiry,  in  not  the  average,  or  arithmetical  mean,  though  in  a  familiar  illustra- 
tion of  the  theory  the  difference  may  be  disregarded.  If  the  deviations  on  one 
side  of  the  average  are  much  more  numerous  than  those  on  the  other  (these  last 
being  fewer  but  greater),  the  effect  due  to  the  invariable  cause,  as  distinct  from 
the  variable  ones,  will  not  coincide  with  the  average,  but  will  be  either  below 
or  above  the  average,  the  deviation  being  towards  the  side  on  which  the  greatest 
number  of  the  instances  are  found.  This  follows  from  a  truth,  ascertained  both 
inductively  and  deductively,  that  small  deviations  from  the  true  central  point 
are  greatly  more  frequent  than  large  ones.  The  mathematical  law  is,  *'  that 
the  most  probable  determination  of  one  or  more  invariable  elements  from 
observation  is  that  in  which  the  «ttm  of  the  squares  of  the  individual  aber- 
rations," or  deviations,  ''  shall  be  the  least  possible^  See  this  principle  stated, 
and  its  grounds  popularly  explained,  by  Sir  John  Herschel,  in  his  review  of 
Queielet  on  Probabilities,  Essays^  pp.  395  et  seq. 
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it  is  liable  to  be  casually  conjoined^  that  of  itself  it  escapes 
notice,  and  the  very  existence  of  any  effect  arising  from  a 
constant  cause  is  first  learnt,  by  the  process  which  in  general 
serves  only  for  ascertaining  the  quantity  of  that  effect.  This 
case  of  induction  may  be  characterized  as  follows.  A  given 
effect  is  known  to  be  chiefly,  and  not  known  not  to  be  wholly, 
determined  by  changeable  causes.  If  it  be  wholly  so  pro- 
duced, then  if  the  aggregate  be  taken  of  a  sufficient  number  of 
instances,  the  effects  of  these  different  causes  will  cancel  one 
another.  If,  therefore,  we  do  not  find  this  to  be  the  case,  but, 
on  the  contrary,  after  such  a  number  of  trials  has  been  made 
that  no  further  increase  alters  the  average  result,  we  find  that 
average  to  be,  not  zero,  but  some  other  quantity,  about  which, 
though  small  in  comparison  with  the  total  effect,  the  effect 
nevertheless  oscillates,  and  which  is  the  middle  point  in  its 
oscillation;  we  may  conclude  this  to  be  the  effect  of  some 
constant  cause :  which  cause,  by  some  of  the  methods  already 
treated  of,  we  may  hope  to  detect.  This  may  be  called  the 
discovery  of  a  residual  phenomenon  by  eliminating  the  effects 
of  chance. 

It  is  in  this  manner,  for  example,  that  loaded  dice  may 
be  discovered.  Of  course  no  dice  are  so  clumsily  loaded  that 
they  must  always  throw  certain  numbers ;  otherwise  the  fraud 
would  be  instantly  detected.  The  loading,  a  constant  cause, 
mingles  with  the  changeable  causes  which  determine  what 
cast  will  be  thrown  in  each  individual  instance.  If  the  dice 
were  not  loaded,  and  the  throw  were  left  to  depend  entirely 
on  the  changeable  causes,  these  in  a  sufficient  number  of  in- 
Btances  would  balance  one  another,  and  there  would  be  no 
preponderant  number  of  throws  of  any  one  kind.  If,  there- 
fore, after  such  a  number  of  trials  that  no  further  increase  of 
their  number  has  any  material  effect  upon  the  average,  we  find 
a  preponderance  in  favour  of  a  particular  throw ;  we  may  con- 
clude with  assurance  that  there  is  some  constant  cause  acting 
in  favour  of  that  throw,  or  in  other  words,  that  the  dice  are 
not  fair;  and  the  exact  amount  of  the  unfairness.  In  a 
similar  manner,  what  is  called  the  diurnal  variation  of  the 
)>arometer,  which  is  very  small  compared  with  the  variations 
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arising  from  the  irregular  changes  in  the  state  of  the  at- 
mosphere, was  discovered  by  comparing  the  average  height 
of  the  barometer  at  different  hours  of  the  day.  When  this 
comparison  was  made,  it  was  found  that  there  was  a  small 
difference,  which  on  the  average  was  constant,  however  the 
absolute  quantities  might  vary,  and  which  difference,  there- 
fore, must  be  the  effect  of  a  constant  cause^  This  cause  was 
afterwards  ascertained,  deductively,  to  be  the  rarefaction  of 
the  air,  occasioned  by  the  increase  of  temperature  as  the  day- 
advances. 

§  5.  After  these  general  remarks  on  the  nature  of  chance, 
we  are  prepared  to  consider  in  what  manner  assurance  may  be 
obtained  that  a  conjunction  between  two  phenomena,  which 
has  been  observed  a  certain  number  of  times,  is  not  casual,  but 
a  result  of  causation,  and  to  be  received  therefore  as  one  of  the 
uniformities  of  nature,  though  (until  accounted  for  ^  priori) 
only  as  an  empirical  kw. 

We  will  suppose  the  strongest  case,  namely,  that  the 
phenomenon  fi  has  never  been  observed  except  in  conjunction 
with  A.  Even  then,  the  probability  that  they  are  connected 
is  not  measured  by  the  total  number  of  instances  in  which 
they  have  been  found  together,  but  by  the  excess  of  that 
number  above  the  number  due  to  the  absolute  frequency  of 
A.  If,  for  example,  A  exists  always,  and  therefore  coexists 
with  everything,  no  number  of  instances  of  its  coexistence 
with  B  would  prove  a  connexion ;  as  in  pur  example  of  the 
fixed  stars.  If  A  be  a  fact  of  such  common  occurrence  that 
it  may  be  presumed  to  be  present  in  half  of  all  the  cases  that 
occur,  and  therefore  in  half  the  cases  in  which  B  occurs,  it 
is  only  the  proportional  excess  above  half,  that  is  to  be 
reckoned  as  evidence  towards  proving  a  connexion  between 
A  and  B. 

In  addition  to  the  question.  What  is  the  number  of  coinci- 
dences which,  on  an  average  of  a  great  multitude  of  trials,  may 
be  expected  to  arise  from  chance  alone  ?  there  is  also  another 
question,  namely.  Of  what  extent  of  deviation  from  that 
average  is  the  occurrence  credible,  from  chance  alone,  in  some 
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namber  of  instances  smaller  than  that  required  for  striking 
a  fair  average  ?  It  is  not  only  to  be  considered  what  is  the 
general  result  of  the  chances  in  the  long  run,  but  also  what 
are  the  extreme  limits  of  variation  from  the  general  result, 
which  may  occasionally  be  expected  as  the  result  of  some 
smaller  number  of  instances. 

The  consideration  of  the  latter  question,  and  any  con- 
sideration of  the  former  beyond  that  abeady  given  to  it, 
belong  to  what  mathematicians  term  the  doctrine  of  chances, 
or,  in  a  phrase  of  greater  pretension,  the  Theory  of  Proba- 
bilities. 


CHAPTER  XVIII. 


OF  THB  CALCULATION  OF  CHANCSS. 

§  1.  " Probability/'  says  Laplace,*  "has  reference  partly 
to  our  ignorance,  partly  to  our  knowledge.  We  know  that 
among  three  or  more  events,  one,  and  only  one,  must  happen ; 
but  there  is  nothing  leading  us  to  believe  that  any  one  of 
them  will  happen  rather  than  the  others.  In  this  state  of  in- 
decision, it  is  impossible  for  us  to  pronounce  with  certainty 
on  their  occurrence.  It  is,  however,  probable  that  any  one  of 
these  events,  selected  at  pleasure,  will  not  take  place ;  because 
we  perceive  several  cases,  all  equally  possible,  which  exclude 
its  occurrence,  and  only  one  which  favours  it. 

"  The  theory  of  chances  consists  in  reducing  all  events  of 
the  same  kind  to  a  certain  number  of  cases  equally  possible, 
that  is,  such  that  we  are  eqmlly  undecided  as  to  their  exis- 
tence; and  in  determining  the  number  of  these  cases  which 
are  favourable  to  the  event  of  which  the  probability  is  sought. 
The  ratio  of  that  number  to  the  number  of  all  the  possible 
cases,  is  the  measure  of  the  probability  ;  which  is  thus  a  frac- 
tion, having  for  its  numerator  the  number  of  cases  favourable 
to  the  event,  and  for  its  denominator  the  number  of  all  the 
cases  which  are  possible.'* 

To  a  calculation  of  chances,  then,  according  to  Laplace, 
two  things  are  necessary :  we  must  know  that  of  several  events 
some  one  will  certainly  happen,  and  no  more  than  one ;  and 
we  must  not  know,  nor  have  any  reason  to  expect,  that  it 
will  be  one  of  these  events  rather  than  another.  It  has  been 
contended  that  these  are  not  the  only  requisites,  and  that 
Laplace  has  overlooked,  iu  the  general  theoretical  statement, 
a  necessary  part  of  the  foundation  of  the  doctrine  of  chances. 

*  Euai  Philoaophique  twr  Us  ProbaJnliUs,  fifth  Paris  Edition^  p.  7. 
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To  be  able  (it  has  been  said)  to  pronounce  two  events  equally 
probable^  it  is  not  enough  that  we  should  know  that  one  or  the 
other  must  happen^  and  should  have  no  grounds  for  conjectur- 
ing which.  Experience  must  have  shown  that  the  two  events 
are  of  equally  frequent  occurrence.  Why,  in  tossing  up 
halfpenny,  do  we  reckon  it  equally  probable  that  we  shall 
throw  cross  or  pile?  Because  we  know  that  in  any  great 
number  of  throws,  cross  and  pile  are  thrown  about  equally 
often ;  and  that  the  more  throws  we  make,  the  more  nearly 
the  equality  is  perfect.  We  may  know  this  if  we  please  by 
actual  experiment;  or  by  the  daily  experience  which  life 
affords  of  events  of  the  same  general  character ;  or  deductively, 
from  the  effect  of  mechanical  laws  on  a  symmetrical  body  acted 
upon  by  forces  varying  indefinitely  in  quantity  and  direction. 
We  may  know  it,  in  short,  either  by  specific  experience,  or  on 
the  evidence  of  our  general  knowledge  of  nature.  But,  in  one 
way  or  the  other,  we  must  know  it,  to  justify  us  in  calling  the 
two  events  equally  probable  ;  and  if  we  knew  it  not,  we  should 
proceed  as  much  at  haphazard  in  staking  equal  sums  on  the 
result,  as  in  laying  odds. 

This  view  of  the  subject  was  taken  in .  the  first  edition  of 
the  present  work :  but  I  have  since  become  convinced,  that 
the  theory  of  chances,  as  conceived  by  Laplace  and  by  mathe- 
maticians generally,  has  not  the  fundamental  fallacy  which  I 
had  ascribed  to  it. 

We  must  remember  that  the  probability  of  an  event  is  not 
a  quality  of  the  event  itself,  but  a  mere  name  for  the  degree 
of  ground  which  we,  or  some  one  else,  have  for  expecting  it; 
The  probability  of  an  event  to  one  person  is  a  different  thing 
from  the  probability  of  the  same  event  to  another,  or  to  the 
same  person  after  he  has  acquired  additional  evidence.  The 
probability  to  me,  that  an  individual  of  whom  I  know  nothing 
but  his  name,  will  die  within  the  year,  is  totally  altered  by  my 
being  told,  the  next  minute,  that  he  is  in  the  last  stage  of  a 
consumption.  Yet  this  makes  no  difference  in  the  event 
itself,  nor  in  any  of  the  causes  on  which  it  depends.  Every 
event  is  in  itself  certain,  not  probable :  if  we  knew  all,  we 
should  either  know  positively  that  it  will  happen,  or  positively 
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that  it  will  not.  Bat  its  probability  to  us  means  the  degree 
of  expectation  of  its  occurrence,  which  we  are  warranted  in 
entertaiuing  by  our  present  evidence. 

Bearing  this  in  mind,  I  think  it  must  be  admitted,  that 
even  when  we  have  no  knowledge  whatever  to  guide  our 
expectations,  except  the  knowledge  that  what  happens  must 
be  some  one  of  a  certain  number  of  possibilities,  we  may  still 
reasonably  judge,  that  one  supposition  is  more  probable  to  tts 
than  another  supposition;  and  if  we  have  any  interest  at 
stake,  we  shall  best  provide  for  it  by  acting  conformably  to 
that  judgment. 

§  2.  Suppose  that  we  are  required  to  take  a  ball  from  a 
box,  of  which  we  only  know  that  it  contains  balls  both  black 
and  white,  and  none  of  any  other  colour.  We  know  that  the 
ball  we  select  will  be  either  a  black  or  a  white  ball ,-  but  we 
have  no  ground  for  expecting  black  rather  than  white,  or 
white  rather  than  black.  In  that  case,  if  we  are  obliged  to 
make  a  choice,  and  to  stake  something  on  one  or  the  other 
supposition,  it  will,  as  a  question  of  prudence,  be  perfectly 
indifferent  which;  and  we  shall  act  precisely  as  we  should 
have  acted  if  we  had  known  beforehand  that  the  box  contained 
an  equal  number  of  black  and  white  balls.  But  though  our 
conduct  would  be  the  same,  it  would  not  be  founded  on  any 
surmise  that  the  balls  were  in  fact  thus  equally  divided,  for 
we  might,  on  the  contrary,  know,  by  authentic  information, 
that  the  box  contained  ninety-nine  balls  of  one  colour,  and 
only  one  of  the  other ;  still,  if  we  are  not  told  which  colour 
has  only  one,  and  which  has  ninety-nine,  the  drawing  of  a 
white  and  of  a  black  ball  will  be  equally  probable  to  us  ;  we 
shall  have  no  reason  for  staking  anything  on  the  one  event 
rather  than  on  the  other ;  the  option  between  the  two  will 
be  a  matter  of  indifference ;  in  other  words  it  will  be  an  even 
chance. 

But  let  it  now  be  supposed  that  instead  of  two  there  are 
three  colours — white,  black,  and  red ;  and  that  we  are  entirely 
ignorant  of  the  proportion  in  which  they  are  mingled.  We 
should  then  have  no    reason  for  expecting   one  more  than 
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another^  and  if  obliged  to  bet^  should  venture  our  stake  on 
red,  white,  or  black,  with  equal  indifference.  But  should  we 
be  indifferent  whether  we  betted  for  or  against  some  one 
colour,  as,  for  instance,  white  ?  Surely  not.  From  the  very 
fact  that  black  and  red  are  each  of  them  separately  equally 
probable  to  us  with  white,  the  two  together  must  l)e  twice  as 
probable.  We  should  in  this  case  expect  not-white  rather 
than  white,  and  so  much  rather,  that  we  would  lay  two  to  one 
upon  it.  It  is  true,  there  might  for  aught  we  knew  be  more 
white  balls  than  black  and  red  together ;  and  if  so,  our  bet 
would,  if  we  knew  more,  be  seen  to  be  a  disadvantageous  one. 
But  so  also,  for  aught  we  knew,  might  there  be  more  red  balls 
tban  black  and  white,  or  more  black  balls  than  white  and  red, 
and  in  such  case  the  effect  of  additional  knowledge  would  be 
to  prove  to  us  that  our  bet  was  more  advantageous  than  we 
bad  supposed  it  to  be.  There  is  in  the  existing  state  of  our 
knowledge  a  rational  probability  of  two  to  one  against  white  ; 
a  probability  fit  to  be  made  a  basis  of  conduct.  No  reasonable 
person  would  lay  an  even  wager  in  favour  of  white,  against 
black  and  red ;  though  against  black  alone,  or  red  alone,  he 
might  do  so  without  imprudence.. 

The  common  theory,  therefore,  of  the  calculation  of  chances, 
appears  to  be  tenable.  Even  when  we  know  nothing  except  the 
number  of  the  possible  and  mutually  excluding  contingencies, 
and  are  entirely  ignorant  of  their  comparative  frequency,  we 
may  have  grounds,  and  grounds  numerically  appreciable,  for 
acting  on  one  supposition  rather  than  on  another;  and  this  is 
the  meaning  of  Probability. 

§  3.  The  principle,  however,  on  which  the  reasoning  pro- 
ceeds, is  sufficiently  evident.  It  is  the  obvious  one,  that  when 
the  cases  which  exist  are  shared  among  several  kinds,  it  is 
impossible  that  eaci  of  those  kinds  should  be  a  majority  of 
the  whole  :  on  the  contrary,  there  must  be  a  majority  against 
each  kind,  except  one  at  most ;  and  if  any  kind  has  more  than 
its  share  in  proportion  to  the  total  number,  the  others  collec- 
tively must  have  less.  Oranting  this  axiom,  and  assuming 
that  we  have  no  ground  for  selecting  any  one  kind  as  more 
VOL.  u.  5 
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likely  than  the  rest  to  surpass  the  average  proportion,  it  fol- 
lows that  we  cannot  rationally  presume  this  of  any ;  which  wc 
should  do/if  we  were  to  het  in  favour  of  it,  receiving  less  odds 
than  in  the  ratio  of  the  number  of  the  other  kinds.  Even, 
therefore,  in  this  extreme  case  of  the  calculation  of  probabi- 
lities, which  does  not  rest  on  special  experience  at  all,  the 
logical  ground  of  the  process  is  our  knowledge,  such  know- 
ledge as  we  then  have,  of  the  laws  governing  the  frequency  of 
occurrence  of  the  different  cases ;  but  in  this  case  the  know- 
ledge is  limited  to  that  which,  being  universal  and  axiomatic, 
does  not  require  reference  to  specific  experience,  or  to  any 
considerations  arising  out  of  the  special  nature  of  the  problem 
under  discussion. 

Except,  however,  in  such  cases  as  games  of  chance,  where 
the  very  purpose  in  view  requires  ignorance  instead  of  know- 
ledge, I  can  conceive  no  case  in  which  we  ought  to  be  satisfied 
with  such  an  estimate  of  chances  as  this ;  an  estimate  founded 
on  the  absolute  minimum  of  knowledge  respecting  the  subject. 
It  is  plain  that,  in  the  ca^e  of  the  coloured  balls,  a  very  slight 
ground  of  surmise  that  the  white  balls  were  really  more 
numerous  than  either  of  the  other  colours,  would  suffice  to 
vitiate  the  whole  of  the  calculations  made  in  our  previous 
state  of  indifference.  It  would  place  us  in  that  position  of 
more  advanced  knowledge,  in  which  the  probabilities,  to  us, 
would  be  different  from  what  they  were  before;  and  in  esti- 
mating these  new  probabilities  we  should  have  to  proceed  on 
a  totally  different  set  of  data,  furnished  no  longer  by  mere 
counting  of  possible  suppositions,  but  by  specific  knowledge 
of  facts.  Such  data  it  should  always  be  our  endeavour  to 
obtain ;  and  in  all  inquiries,  unless  on  subjects  equally  beyond 
the  range  of  our  means  of  knowledge  and  our  practical  uses, 
they  may  be  obtained,  if  not  good,  at  least  better  than  none 
at  all.* 


*  It  even  appears  to  me  that  the  calculation  of  chanoes,  where  there  are 
no  data  grounded  either  on  special  experience  or  on  special  inference,  must, 
in  an  immense  majority  of  cases,  break  down,  from  sheer  impossibility  of 
assigning  any  principle  by  which  to  be  guided  in  setting  out  the  list  of  pos- 
sibilities.    In  the  case  of  the  coloured  balls  we  have  no  difficulty  in  making 
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It  is  obvious,  too^  that  even  when  the  probabilities  are 
derived  from  observation  and  experiment,  a  very  slight  im- 
provement in  the  data^  hj  better  observations,  or  by  taking 
into  fuller  consideration  the  special  circumstances  of  the  case, 
is  of  more  use  than  the  most  elaborate  application  of  the 
calculus  to  probabilities  founded  on  the  data  in  their  previous 
state  of  inferiority.  The  neglect  of  this  obvious  reflection  has 
given  rise  to  misapplications  of  the  calculus  of  probabilities 
which  have  made  it  the  real  opprobrium  of  mathematics.  It 
is  sufficient  to  refer  to  the  applications  made  of  it  to  the  credi- 
bility of  witnesses,  and  to  the  correctness  of  the  verdicts  of 
juries.  In  regard  to  the  first,  common  sense  would  dictate 
that  it  i»  impossible  to  strike  a  general  average  of  the  veracity, 
and  other  quaHfications  for  true  testimony,  of  mankind,  or  of 
any  class  of  them ;  and  even  if  it  were  possible,  the  employ- 
ment of  it  for  such  a  purpose  implies  a  misapprehension  of 
the  use  of  averages :  which  serve  indeed  to  protect  those  whose 
interest  is  at  stake,  against  mistaking  the  general  result  of 
large  masses  of  instances,  but  are  of  extremely  small  value  as 
grounds  of  expectation  in  any  one  individual  instance,  unless 
the  case  be  one  of  those  in  which  the  great  majority  of  indi- 
vidual instances  do  not  differ  much  from  the  average.  In  the 
case  of  a  witness,  persons  of  common  sense  would  draw  their 
conclusions  from  the  degree  of  consistency  of  his  statements, 
his  conduct  under  cross-examination,  and  the  relation  of  the 
case  itself  to  hi»  interests,  his  partialities,  and  his   mental 


the  enumeration,  because  we  ourselves  determine  what  the  possibilities  shall 
be.  But  suppose  a  caRe  more  analogous  to  those  which  occur  iu  nature  :  instead 
of  three  colours,  let  there  be  in  the  box  all  possible  colours :  we  being  supposed 
ignorant  of  the  comparative  frequency  with  which  different  colours  occur  in 
nature,  or  in  the  productions  of  art.  How  is  the  list  of  cases  to  be  made  out  f 
Is  every  distinct  shade  to  count  as  a  colour  f  If  so,  is  the  test  to  be  a  common 
eye,  or  an  educated  eye,  a  painter's  for  instance  t  On  the  answer  to  these 
questions  would  depend  whether  the  chances  against  some  particular  colour 
would  be  estimated  at  ten,  twenty,  or  perhaps  five  hundred  to  one.  While 
if  we  knew  from  experience  that  the  particular  colour  occurs  on  an  average  a 
certain  number  of  times  in  every  hundred  or  thousand,  we  should  not  require 
to  know  anything  either  of  the  frequency  or  of  the  number  of  the  other  pos- 
•ibllities. 

5—2 
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capacity^  instead  of  applying  so  rude  a  standard  (even  if  it 
were  capable  of  being  verified)  as  the  ratio  between  the  nnraber 
of  true  and  the  number  of  erroneous  statements  which  he  maj 
be  supposed  to  make  in  the  course  of  his  life. 

Again^  on  the  subject  of  juries,  or  other  tribunals,  gome 
mathematicians  have  set  out  from  the  proposition  that  the 
judgment  of  anj  one  judge,  or  juryman,  is,  at  least  in  some 
small  degree,  more  likely  to  be  right  than  wrong,  and  have 
concluded  that  the  chance  of  a  number  of  persons  concurring 
in  a  wrong  verdict  is  diminished,  the  more  the  number  is 
increased;  so  that  if  the  judges  are  only  made  sufficiently 
numerous,  the  correctness  of  the  judgment  may  be  reduced 
almost  to  certainty.  I  say  nothing  of  the  disregard  shown  to 
the  effect  produced  on  the  moral  position  of  the  judges  by 
multiplying  their  numbers ;  the  virtual  destruction  of  their 
individual  responsibility,  and  weakening  of  the  application  of 
their  minds  to  the  subject.  I  remark  only  the  fallacy  of 
reasoning  from  a  wide  average,  to  cases  necessarily  differing 
greatly  from  any  average.  It  may  be  true  that  taking  all 
causes  one  with  another,  the  opinion  of  any  one  of  the  judges 
would  be  oftener  right  than  wrong ;  but  the  argument  forgets 
that  in  all  but  the  more  simple  cases,  in  all  cases  in  which  it 
is  really  of  much  consequence  what  the  tribunal  is,  the  propo- 
sition might  probably  be  reversed ;  besides  which,  the  cause  of 
error,  whether  arising  from  the  intricacy  of  the  case  or  from 
some  common  prejudice  or  mental  infirmity,  if  it  acted  upon 
one  judge,  would  be  extremely  likely  to  affect  all  the  others  in 
the  same  manner,  or  at  least  a  majority,  and  thus  render  a 
wrong  instead  of  a  right  decision  more  probable,  .the  more  the 
number  was  increased. 

These  are  but  samples  of  the  errors  frequently  committed 
by  men  who,  having  made  themselves  familiar  with  the  diffi- 
cult formulae  which  algebra  affords  for  the  estimation  of 
chances  under  suppositions  of  a  complex  character,  like  better 
to  employ  those  formulae  in  computing  what  are  the  probabi- 
lities to  a  person  half  informed  about  a  case,  than  to  look  out 
for  means  of  being  better  informed.  Before  applying  the 
doctrine  of  chances  to  any  scientific  purpose,  the  foundation 


OF   THB    CALCULATION    OF    CHANCES.  69 

must  be  laid  for  an  eyalnation  of  the  chances^  by  possessing 
oarselves  of  the  utmost  attainable  amount  of  positive  kno\¥- 
ledge.  The  knowledge  required  is  that  of  the  comparative 
frequency  with  which  the  different  events  in  fact  occur.  For 
the  purposes,  therefore,  of  the  present  work,  it  is  allowable  to 
suppose,  that  conclusions  respecting  the  probability  of  a  fact 
of  a  particular  kind,  rest  on  our  knowledge  of  the  proportion 
between  the  cases  in  which  facts  of  that  kind  occur,  and  those 
in  which  they  do  not  occur :  this  knowledge  being  either  de- 
rived from  specific  experiment,  or  deduced  from  our  knowledge 
of  the  causes  in  operation  which  tend  to  produce,  compared 
with  those  which  tend  to  prevent,  the  fact  in  question. 

Such  calculation  of  chances  is  grounded  on  an  induction  ; 
and  to  render  the  calculation  legitimate,  the  induction  must  be 
a  valid  one.  It  is  not  less  an  induction,  though  it  does  not 
prove  that  the  event  occurs  in  all  cases  of  a  given  description, 
but  only  that  out  of  a  given  number  of  such  cases,  it  occurs 
in  about  so  many.  The  fraction  which  mathematicians  use  to 
designate  the  probability  of  an  event,  is  the  ratio  of  these  two 
numbers ;  the  ascertained  proportion  between  the  number  of 
cases  in  which  the  event  occurs,  and  the  sum  of  all  the  cases, 
those  in  which  it  occurs  and  in  which  it  does  not  occur  taken 
together.  In  playing  at  cross  and  pile,  the  description  of  cases 
concerned  ai:e  throws,  and  the  probability  of  cross  is  one-half, 
because  if  we  throw  often  enough,  cross  is  thrown  about  once 
in  every  two  throws.  In  the  cast  of  a  die,  the  probability  of 
ace  is  one- sixth;  not  simply  because  there  are  six  possible 
throws,  of  which  ace  is  one,  and  because  we  do  not  know  any 
reason  why  one  should  turn  up  rather  than  another ;  though 
I  have  admitted  the  validity  of  this  ground  in  default  of  a 
better;  but  because  we  do  actually  know,  either  by  reasoning 
or  by  experience,  that  in  a  hundred,  or  a  million  of  throws, 
ace  is  thrown  in  about  one-sixth  of  that  number,  or  once  in 
six  times. 

§  4.  I  say,  "either  by  reasoning  or  by  experience;" 
meaning  specific  experience.  But  in  estimating  probabilities, 
it  is  not  a  matter  of  indifference  from  which  of  these  two 
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sources  we  derive  our  assurance.  TIiq  probability  of  events  as 
calculated  from  their  mere  frequency  in  past  experience^  affords 
a  less  secure  basis  for  practical  guidance^  than  their  proba- 
bility as  deduced  from  an  equally  accurate  knowledge  of  the 
frequency  of  occurrence  of  their  causes. 

The  generalization,  that  an  event  occurs  in  ten  out  of  every 
hundred  cases  of  a  given  description,  is  as  real  an  induction 
as  if  the  generalization  were  that  it  occurs  in  all  cases.  But 
when  we  arrive  at  the  conclusion  by  merely  counting  instances 
in  actual  experience,  and  comparing  the  number  of  cases  in 
which  A  has  been  present  with  the  number  in  which  it  has 
been  absent,  the  evidence  is  only  that  of  the  method  of  Agree- 
ment, and  the  conclusion  amounts  only  to  an  empirical  law. 
We  can  make  a  step  beyond  this  when  we  can  ascend  to  the 
causes  on  which  the  occurrence  of  A  or  its  non-occurrence  will 
depend,  and  form  an  estimate  of  the  comparative  frequency  of 
the  causes  favourable  and  of  those  unfavourable  to  the  occur- 
rence. These  are  data  of  a  higher  order,  by  which  the  empirical 
law  derived  from  a  mere  numerical  comparison  of  affirmative 
and  negative  instances  will  be  either  corrected  or  confirmed, 
and  in  either  case  we  shall  obtain  a  more  correct  measure  of 
probability  than  is  given  by  that  numerical  comparison.  It 
has  been  well  remarked  that  in  the  kind  of  examples  by  which 
the  doctrine  of  chances  is  usually  illustrated,  that  of  balls  in 
a  box,  the  estimate  of  probabilities  is  supported  by  reasons  of 
causation,  stronger  than  specific  experience.  "What  is  the 
reason  that  in  a  box  where  there  are  nine  black  balls  and  one 
white,  we  expect  to  draw  a  black  ball  nine  times  as  much  (in 
other  words,  nine  times  as  often,  frequency  being  the  gauge 
of  intensity  in  expectation)  as  a  white  ?  Obviously  because 
the  local  conditions  are  nine  times  as  favourable,  because  the 
hand  may  alight  in  nine  places  and  get  a  black  ball,  while  it 
can  only  alight  in  one  place  and  find  a  white  ball;  just  for 
the  same  reason  that  we  do  not  expect  to  succeed  .in  finding  a 
friend  in  a  crowd,  the  conditions  in  order  that  we  and  he  should 
come  together  being  many  and  difficult.  This  of  course  would 
not  hold  to  the  same  extent  were  the  white  balls  of  smaller 
size  than  the  black,  neither  would  the  probability  remain  the 
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same  :  the  larger  ball  would  be  much  more  likely  to  meet  the 
hand.^'* 

It  is,  in  fact,  evident,  that  when  once  causation  is  ad^ 
mitted  as  an  universal  law,  our  expectation  of  events  can  only 
be  rationally  grounded  on  that  law.  To  a  person  who  re- 
cognises that  every  event  depends  on  causes,  a  thing's  having 
happened  once  is  a  reason  for  expecting  it  to  happen  again, 
only  because  proving  that  there  exists,  or  is  liable  to  exist, 
a  cause  adequate  to  produce  it.f  The  frequency  of  the 
particular  event,  apart  from  all  surmise  respecting  its  cause, 
can  give  rise  to  no  other  induction  than  that  per  enume^ 
rationem  simplicem;  and  the  precarious  inferences  derived 
from  this,  are  superseded,  and  disappear  from  the  field, 
as  soon  as  the  principle  of  causation  makes  its  appearance 
there. 

Notwithstanding,  however,  the  abstract  superiority  of  an 
estimate  of  probability  grounded  on  causes,  it  is  a  fact  that 
in  almost  all  cases  in  which  chances  admit  of  estimation  suffi- 

*  Proiptctive  Review  for  February,  1850. 
f  *' If  this  be  not  so,  why  do  we  feel  so  much  more  probability  added  by 
the  first  instance,  than  by  any  single  subsequent  instance  ?  Why,  except  that 
the  first  instance  gives  ua  its  possibility  (a  cause  adeqwUe  to  it),  while  every 
other  only  gives  us  the  frequency  of  its  conditions  f  If  no  reference  to  a  cause 
be  supposed,  possibility  would  have  no  meaning ;  yet  it  is  clear,  that,  ante- 
cedent to-  its  happening,  we  might  have  supposed  the  event  impossible,  i.e., 
have  believed  that  there  was  no  physical  energy  really  existing  in  the  world 
equal  to  producing  it.  ...  .  After  the  first  time  of  happening,  which  is, 
then^  more  important  to  the  whole  probability  than  any  other  single  instance 
(because  proving  the  possibility)  the  number  of  times  becomes  important  as  at: 
index  to  the  intensity  or  extent  of  the  cause,  and  its  independence  of  any  par- 
ticular time.  If  we  took  the  case  of  a  tremendous  leap,  for  instance,  and 
wished  to  form  an  estimate  of  the  probability  of  its  succeeding  a  certain  number 
of  times  ;  the  first  instance,  by  showing  its  possibility  (before  doubtful)  is  of 
the  most  importance ;  but  every  succeeding  leap  shows  the  power  to  be  more 
perfectly  under  control,  greater  and  more  invariable,  and  so  increases  the 
probability  ;  and  no  one  would  think  of  reasoning  in  this  case  straight  from 
one  instance  to  the  next,  without  referring  to  the  physical  energy  which  each 
leap  indicated.  Is  it  not  then  clear  that  we  do  not  ever**  (let  us  rather  say, 
that  we  do  not  in  an  advanced  state  of  our  knowledge) '  *  conclude  directly  from 
the  happening  of  an  event  to  the  probability  of  its  happening  again  ;  but  that 
we  refer  to  the  cause,  regarding  the  past  cases  as  an  index  to  the  cause,  and 
the  cause  as  our  guide  to  the  future  T' — Ilnd,^ 
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ciently  precise  to  render  their  numerical  appreciation  of  any 
practical  value,  the  numerical  data  are  not  drawn  from  know- 
ledge of  the  causes,  but  from  experience  of  the  events  them- 
selves. The  probabilities  of  life  at  different  ages,  or  in  diffe- 
rent climates ;  the  probabilities  of  recovery  from  a  particular 
disease;  the  chances  of  the  birth  of  male  or  female  offspring; 
the  chances  of  the  destruction  of  houses  or  other  property  by 
fire ;  the  chances  of  the  loss  of  a  ship  in  a  particular  voyage ; 
are  deduced  from  bills  of  mortality,  returns  from  hospitals, 
registers  of  births,  of  shipwrecks,  &c.,  that  is,  from  the  ob- 
served frequency  not  of  the  causes,  but  of  the  effects.  The 
reason  is,  that  in  all  these  classes  of  facts,  the  causes  are 
either  not  amenable  to  direct  observation  at  all,  or  not  with 
the  requisite  precision,  and  we  have  no  means  of  judging  of 
their  frequency  except  from  the  empirical  law  afforded  by  the 
frequency  of  the  effects.  The  inference  does  not  the  less 
depend  oh  causation  alone.  We  reason  from  an  effect  to  a 
similar  effect  by  passing  through  the  cause.  If  the  actuary  of 
an  insurance  office  infers  from  his  tables  that  among  a  hundred 
persons  now  living,  of  a  particular  age,  five  on  the  averas^e 
will  attain  the  age  of  seventy,  his  inference  is  legitimate,  not 
for  the  simple  reason  that  this  is  the  proportion  who  have 
lived  till  seventy  in  times  past,  but  because  the  fact  of  their 
having  so  lived  shows  that  this  is  the  proportion  existing,  at 
that  place  and  time,  between  the  causes  which  prolong  life  to 
the  age  of  seventy,  and  those  tending  to  bring  it  to  an  earlier 
close.* 

*  The  writer  last  quoted  says  that  the  valuation  of  chances  by  comparing 
the  number  of  cases  in  which  the  event  occurs  with  the  number  in  which  it 
does  not  occur,  **  would  generally  be  wholly  erroneous,"  and  **  is  not  the  true 
theory  of  probability."  It  is  at  least  that  which  forms  the  foundation  of 
insurance,  and  of  all  those  calculations  of  chances  in  the  business  of  life  which 
experience  so  abundantly  verifies.  The  reason  which  the  reviewer  g^ves  for 
rejecting  the  theory,  is  that  it  '*  would  regard  an  event  as  certain  whibh  had 
hitherto  neter  failed  ;  which  is  exceedingly  far  from  the  truth,  even  for  a  very 
large  number  of  constant  successes.'*  This  is  not  a  defect  in  a  particular 
theory,  but  in  any  theory  of  chances.  No  principle  of  evaluation  can  provide 
for  such  a  case  as  that  which  the  reviewer  supposes.  If  an  event  has  never 
once  faUed,  in  a  number  of  trials  sufficient  to  eliminate  chance,  it  really  has  all 
the  certainty  which  can  be  given  by  an  empirical  law :  it  w  certain  during  the 
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§  5.  From  the  preceding  principles  it  is  easy  to  deduce 
the  demonstration  of  that  theorem  of  the  doctrine  of  proba- 
bilities^ which  is  the  foandation  of  its  application  to  inquiries 
for  ascertaining  the  occurrence  of  a  given  events  or  the  reality 
of  an  individual  fact.  The  signs  or  evidences  by  which  a  fact 
is  usually  proved,  are  some  of  its  consequences :  and  the  in- 
quiry hinges  upon  determining  what  cause  is  most  likely  to 
have  produced  a  given  effect.  The  theorem  applicable  to 
such  investigations  is  the  Sixth  Principle  in  LapIace^s  JSssai 
Pkilosopkiqne  sur  les  ProbabiliUa^  which  is  described  by  him 
as  the  '*  fundamental  principle  of  that  branch  of  the  Analysis 
of  Chances,  which  consists  in  ascending  from  events  to  their 
causes.''* 

Given  an  effect  to  be  accounted  for,  and  there  being  several 
canses  which  might  have  produced  it,  but  of  the  presence  of 
which  in  the  particular  case  nothing  is  known ;  the  proba- 
bility that  the  effect  was  produced  by  any  one  of  these  causes 
M  (u  the  antecedent  probability  of  the  came,  muUiplied  by  the 
probability  that  the  cause,  if  it  existed,  would  have  produced 
the  given  effect. 

Let  M  be  the  effect,  and  A,  B,  two  causes,  by  either  of 
which  it  might  have  been  produced.  To  find  the  probability 
that  it  was  produced  by  the  one  and  not  by  the  other,  ascer- 
tain which  of  the  two  is  most  likely  to  have  existed,  and 
which  of  them,  if  it  did  exist,  was  most  likely  to  produce  the 
effect  M :  the  probability  sought  is  a  compound  of  these  two 
probabilities. 

Case  I.  Let  the  causes  be  both  alike  in  the  second 
respect;  either  A  or  B,  when  it  exists,  being  supposed 
equally  likely  (or  equally  certain)  to  produce  M ;  but  let  A 
be  in  itself  twice  as  likely  as  B  to  exist,  that  is,  twice   as 

ooDtiDoance  of  the  lame  collocation  of  causes  which  existed  during  the  obser- 
▼atioDS.  If  it  ever  fails,  it  is  in  consequence  of  some  change  in  that  collocation. 
Now,  no  theory  of  chances  will  enable  us  to  infer  the  future  probability  of  an 
event  from  the  past,  if  the  causes  in  operation,  capable  of  influencing  the 
event,  have  intermediately  undergone  a  change. 

*  Pp.  18,  19.  The  theorem  is  not  stated  by  Laplace  iu  the  exact  terms  in 
which  I  have  stated  it ;  but  the  identity  of  import  of  the  two  modes  of  exprea- 
«on  is  easily  demonstrable. 
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frequent  a  phenomenon.  Then  it  is  twice  as  likely  to  have 
existed  in  this  case^  and  to  have  been  the  cause  which  pro- 
duced M. 

For,  since  A  exists  in  nature  twice  as  often  as  B  ;  in  any 
300  cases  in  which  one  or  other  existed^  A  has  existed  200 
times  and  B  100.  But  either  A  or  B  must  have  existed 
wherever  M  is  produced :  therefore  in  300  times  that  M  is 
produced,  A  was  the  producing  cause  200  times,  B  only  100, 
that  is,  in  the  ratio  of  2  to  1.  Thus,  then,  if  the  causes  are 
alike  in  their  capacity  of  producing  the  effect,  the  probability 
as  to  which  actually  produced  it,  is  in  the  ratio  of  their  ante- 
cedent probabilities. 

Case  II.  Beversing  the  last  hypothesis,  let  us  suppose 
that  the  causes  are  equally  frequent,  equally  likely  to  have 
existed,  but  not  equally  likely,  if  they  did  exist,  to  produce  M  : 
that  in  three  times  in  which  A  occurs,  it  produces  that  effect 
twice,  while  B,  in  three  times,  produces  it  only  once. 
Since  the  two  causes  are  equally  frequent  in  their  occurrence ; 
in  every  six  times  that  either  one  or  the  other  exists,  A  exists 
three  times  and  B  three  times.  A,  of  its  three  times,  produces 
M  in  two ;  B,  of  its  three  times,  produces  M  in  one.  Thus, 
in  the  whole  six  times,  M  is  only  produced  thrice ;  but  of  that 
thrice  it  is  produced  twice  by  A,  once  only  by  B.  Con- 
sequently, when  the  antecedent  probabilities  of  the  causes  are 
equal,  the  chances  that  the  effect  was  produced  by  them  are  in* 
the  ratio  of  the  probabilities  that  if  they  did  exist  they  would 
produce  the  effect. 

Case  III.  The  third  case,  that  in  which  the  causes  are 
unlike  in  both  respects,  is  solved  by  what  has  preceded.  For, 
when  a  quantity  depends  on  two  other  quantities,  in  such  a 
manner  that  while  either  of  them  remains  constant  it  is  pro- 
portional to  the  other,  it  must  necessarily  be  proportional  to 
the  product  of  the  two  quantities,  the  product  being  the  only 
function  of  the  two  which  obeys  that  law  of  variation.  There- 
fore, the  probability  that  M  was  produced  by  either  cause,  is  as 
the  antecedent  probability  of  the  cause,  multiplied  by  the  pro- 
bability that  if  it  existed  it  would  produce  M.  Which  was  to 
be  demonstrated. 


OF  THE  CALCULATION  OF  CHANCES.         75 

Or  we  may  prove  the  third  case  as  we  proved  the  first  and 
second.  Let  A  be  twice  as  frequent  as  B ;  and  let  them  also 
be  unequally  likely,  when  they  exist,  to  produce  M  :  let  A  pro- 
duce it  twice  in  four  times,  B  thrice  in  four  times.  The  ante- 
cedent probability  of  A  is  to  that  of  B  as  2  to  1 ;  the  proba- 
bilities of  their  producing  M  are  as  2  to  3 ;  the  product  of 
these  ratios  is  the  ratio  of  4  to  8  :  and  this  will  be  the  ratio  of 
the  probabilities  that  A  or  B.  was  the  producing  cause  in  the 
given  instance.  For,  since  A  is  twice  as  frequent  as  B,  out  of 
twelve  cases  in  which  one  or  other  exists,  A  exists  in  8  and  B 
in  4.  But  of  its  eight  cases.  A,  by  the  supposition,  produces 
M  in  only  4,  while  B  of  its  four  cases  produces  M  in  3.  M, 
therefore,  is  only  produced  at  all  in  seven  of  the  twelve  cases ; 
but  in  four  of  these  it  is  produced  by  A,  in  three  by  B  ;  hence, 
the  probabilities  of  its  being  produced  by  A  and  by  B  are  as 
4  to  3,  and  are  expressed  by  the  fractions  ^  and  |.  Which  vfan 
to  be  demonstrated. 

§  6.  It  remains  to  examine  the  bearing  of  the  doctrine  of 
chances  on  the  peculiar  problem  which  occupied  us  in  the  pre- 
ceding chapter,  namely,  bow  to  distinguish  coincidences  which 
are  casual  from  those  which  are  the  result  of  law ;  from  those 
in  which  the  facts  which  accompany  or  follow  one  another  are 
somehow  connected  through  causation. 

The  doctrine  of  chances  affords  means  by  which,  if  we  knew 
the  average  number  of  coincidences  to  be  looked  for  between 
two  phenomena  connected  only  casually,  we  could  determine 
how  often  any  given  deviation  from  that  average  will  occur 
by  chance.     If   the  probability  of  any  casual   coincidence, 

considered  in  itself,  be  -;  the  .probability  that  the  same 
coincidence  will  be  repeated  n  times  in  succession  is  — *  For 
example,  in  one  throw  of  a  die  the  probability  of  ace  being 
^;  the  probability  of  throwing  ace  twice  in  succession 
will  be  1  divided  by  the  square  of  6;  or  q^.      For   ace  is 
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thrown  at  the  first  throw  once  in  six,  or  six  in  thirty-six 
times,  and  of  those  six,  the  die  being  cast  again,  ace  will  ba 
thrown  but  once ;  being  altogether  once  in  tliirty-six  times. 
The  chance  of  the  same  cast  three  times  successively  is,  by 

a  similar  reasoning,  ^^'^"oTfi  •  ^^^^  ^^>  ^^^  event  will  happen, 

on  a  large  average,  only  once  in  two  hundred  and  sixteen 
throws. 

We  have  thus  a  rule  by  which  to  estimate  the  probability 
that  any  given  series  of  coincidences  arises  from  chance; 
provided  we  can  measure  correctly  the  probability  of  a  single 
coincidence.  If  we  can  obtain  an  equally  precise  expression 
for  the  probability  that  the  same  series  of  coincidences  arises 
from  causation,  ^e  should  only  have  to  compare  the  numbers. 
This,  however,  can  rarely  be  done.  Let  us  see  what  degree  of 
approximation  can  practically  be  made  to  the  necessary  pre* 
cision. 

The  question  falls  within  Laplace's  sixth  principle,  just 
demonstrated.  The  given  fact,  that  is  to  say,  the  series  of 
coincidences,  may  have  originated  either  in  a  casual  conjuno- 
tion  of  causes,  or  in  a  law  of  nature.  The  probabilities, 
therefore,  that  the  fact  originated  in  these  two  modes,  are  as 
their  antecedent  probabilities,  multiplied  by  the .  probabilities 
that  if  they  existed  they  would  produce  the  effect.  But  the 
particular  combination  of  chances,  if  it  occurred,  or  the  law  of 
nature  if  real,  would  certainly  produce  the  series  of  coinci- 
dences. The  probabilities,  therefore,  that  the  coincidences 
are  produced  by  the  two  causes  in  question,  are  as  the  ante- 
cedent probabilities  of  the  causes.  One  of  these,  the  ante- 
cedent probability  of  the  combination  of  mere  chances  which 
would  produce  the  given  result,  is  an  appreciable  quantity. 
The  antecedent  probability  of  the  other  supposition  may  be 
susceptible  of  a  more  or  less  exact  estimation,  according  to 
the  nature  of  the  case. 

In  some  cases,  the  coincidence,  supposing  it  to  be  the 
result  of  causation  at  all,  must  be  the  result  of  a  known 
cause :  as  the  succession  of  aces,  if  not  accidental,  must  arise 
from  the  loading  of  the  die.     In  such  cases  we  may  be  able  to 
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form  a  conjectare  as  to  the  antecedent  probability  of  such  a 
circamstanee^  from  the  characlera  of  the  parties  concerned^  or 
other  such  evidence ;  but  it  would  be  impossible  to  estimate 
that  probability  with  anything  like  numerical  precision.  The 
counter-probability,  however,  that  of  the  accidental  origin  of 
the  coincidence,  dwindling  so  rapidly  as  it  does  at  each  new 
trial ;  the  stage  is  soon  reached  at  which  the  chance  of  unfair- 
ness in  the  die,  however  small  in  itself,  must  be  greater  than 
that  of  a  casual  coincidence :  and  on  this  ground,  a  practical 
decision  can  generally  be  come  to  without  much  hesitation,  if 
there  be  the  power  of  repeating  the  experiment. 

"When,  however,  the  coincidence  is  one  which  cannot  be 
accounted  for  by  any  known  cause,  and  the  connexion  between 
the  two  phenomena,  if  produced  by  causation,  must  be  the 
result  of  some  law  of  nature  hitherto  unknown ;  which  is  the 
case  we  had  in  view  in  the  last  chapter;  then,  though  the 
probability  of  a  casual  coincidence  may  be  capable  of  appre- 
ciation, that  of  the  counter-supposition,  the  existence  of  an 
undiscovered  law  of  nature,  is  clearly  unsusceptible  of  even 
an  approximate  valuation.  In  order  to  have  the  data  which 
such  a  case  would  require,  it  would  be  necessary  to  know  what 
proportion  of  all  the  individual  sequences  or  coexistences 
occurring  in  nature  are  the  result  of  law,  and  what  propor- 
tion are  mere  casual  coincidences.  It  being  evident  that  we 
cannot  form  any  plausible  conjecture  as  to  this  proportion, 
much  less  appreciate  it  numerically,  we  cannot  attempt  any 
precise  estimation  of  the  comparative  probabilities.  But  of  this 
we  are  sure,  that  the  detection  of  an  unknown  law  of  nature — 
of  some  previously  unrecognised  constancy  of  conjunction 
among  phenomena — is  no  uncommon  event.  If,  therefore,  the 
number  of  instances  in  which  a  coincidence  is  observed,  over 
and  above  that  which  would  arise  on  the  average  from  the 
mere  concurrence  of  chances,  be  such  that  so  great  an  amount 
of  coincidences  from  accident  alone  would  be  an  extremely 
uncommon  event;  we  have  reason  to  conclude  that  the  coin- 
cidence is  the  effect  of  causation,  and  may  be  received  (subject 
to  correction  from  further  experience)  as  an  empirical  law. 
Further  than  this,  in  point  of  precision^  we  cannot  go ;  nor,  in 
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most  cases,  is  greater  precision  required,  for  the  solution  of 
any  practical  doubt.^ 


*  For  a  fuller  treatment  of  the  many  interesting  queetions  raised  by  the 
theory  of  probabilities,  I  may  now  refer  to  a  recent  work  by  Mr.  Venn,  Fellow 
of  Cains  College,  Cambridge,  *'The  Logic  of  Chance;*'  one  of  the  most 
thoughtful  and  philosophical  treatises  on  any  subject  connected  with  Logic  and 
Evidence,  which  have  been  produced,  to  my  knowledge,  for  many  years.  Some 
criticisms  contained  in  it  have  been  very  useful  to  me  in  revising  the  corre* 
spending  chapters  of  the  present  work.  In  several  of 'Mr.  Venn's  opinions, 
however,  I  do  not  agree.  What  these  are  will  be  obvious  to  any  reader  of 
Mr.  Venn's  work  who  is  abo  a  reader  of  this. 


CHAPTER  XIX. 


OP   THE    EXTENSION    OF    DERIVATIVE    LAWS    TO 
ADJACENT    GASES. 

§  1.  We  have  had  frequent  occasion  to  notice  the  inferior 
generality  of  derivative  laws,  compared  with  the  ultimate  laws 
from  which  they  are  derived.  This  inferiority,  which  affects 
not  only  the  extent  of  the  propositions  themselves^  but  their 
degree  of  certainty  within  that  extent,  is  most  conspicuous  in 
the  uniform ities  of  coexistence  and  sequence  obtaining  between  > 
effects  which  depend  ultimately  on  different  primeval  causes.  J 
Such  uniformities  will  only  obtain  where  there  exists  the  same 
collocation  of  those  primeval  causes.  If  the  collocation  varies, 
though  the  laws  themselves  remain  the  same,  a  totally  different 
set  of  derivative  uniformities  may,  and  generally  will,  be  the 
result. 

Even  where  the  derivative  uniformity  is  between  different 
effects  of  the  same  cause,  it  will  by  no  means  obtain  as  uni 
versally  as  the  law  of  the  cause  itself.  If  a  and  h  accompany 
or  succeed  one  another  as  effects  of  the  cause  A,  it  by  no 
means  follows  that  A  is  the  only  cause  which  can  produce 
them,  or  that  if  there  be  another  cause,  as  B,  capable  of  pro- 
ducing a,  it  must  produce  h  likewise.  The  conjunction  there- 
fore of  a  and  h  perhaps  does  not  hold  universally,  but  only  in 
the  instances  in  which  a  arises  from  A.  When  it  is  produced 
by  a  cause  other  than  A^  a  and  h  may  be  dissevered.  Day 
(for  example)  is  always  in  our  experience  followed  by  night ; 
but  day  is  not  the  cause  of  night ;  both  are  successive  effects 
of  a  common  cause,  the  periodical  passage  of  the  spectator 
into  and  out  of  the  earth^s  shadow^  consequent  on  the  earth^s 
rotation,  and  on  the  illuminating  property  of  the  sun.  If, 
therefore,  day  is  ever  produced  by  a  different  cause  or  set  of 
causes  from  this,  day  will  not,  or  at  least  may  not,  be  followed 
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by  night.     On  the  sun's  own  surface^  for  instance^  this  may 
be  the  case. 

Finally^  even  when  the  derivative  uniformity  is  itself  a  law 
of  causation  (resulting  from  the  combination  of  several  causes)^ 
it  is  not  altogether  independent  of  collocations.  If  a  cause 
supervenes,  capable  of  wholly  or  partially  counteracting  the 
effect  of  any  one  of  the  conjoined  causes,  the  effect  will  no 
longer  conform  to  the  derivative  law.  While,  therefore,  each 
ultimate  law  is  only  liable  to  frustration  from  one  set  of 
counteracting  causes,  the  derivative  law  is  liable  to  it  from 
several.     Now,  the   possibility  of  the    occurrence   of   coun- 

f  teracting  causes  which  do  not  arise  from  any  of  the  conditions 
involved  in  the  law  itself,  depends  on  the  original  collocsi- 
tions. 

It  is  true  that  (as  we  formerly  remarked)  laws  of  causation, 
whether  ultimate  or  derivative,  are,  in  most  cases,  fulfilled 
even  when  counteracted;  the  cause  produces  its  effect,  though 
that  effect  is  destroyed  by  something  else.  That  the  effect 
may  be  frustrated,  is,  therefore,  no  objection  to  the  universality 
of  laws  of  causation.     But    it  is  fatal   to  the  universality 

j  of  the  sequences   or  coexistences  of  effects,  which  compose 

;  the  greater  part  of  the  derivative  laws  flowing  from  laws  of 
causation.  When,  from  the  law  of  a  certain  combination  of 
causes,  there  results  a  certain  order  in  the  effects ;  as  from 
the  combination  of  a  single  sun  with  the  rotation  of  an  opaque 
body  round  its  axis,  there  results,  on  the  whole  surface  of 
that  opaque  body,  an  alternation  of  day  and  night ;  then  if 
we  suppose  one  of  the  combined  causes  counteracted,  the 
rotation  stopped,  the  sun  extinguished,  or  a  second  sun  super- 
added, the  truth  of  that  particular  law  of  causation  is  in  no 
way  affected;  it  is  still  true  that  one  sun  shining  on  an 
opaque  revolving  body  will  alternately  produce  day  and  night; 
but  since  the  sun  no  longer  does  shine  on  such  a  body,  the 

I  derivative  uniformity,  the  succession  of  day  and  night  on 
the  given  planet,  is  no  longer  true.     Those  derivative  uni- 

•  formities,  therefore,  which  are  not  laws  of  causation^  are 
(except  in  the  rare  case  of  their  depending  on  one  cause 
alone,  not  on  a  combination  of  causes,)  always  qaQitt  or  l*i>M 
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eontingent  on  collocations ;  and  are  hence  subject  to  the 
characteristic  infirmity  of  empirical  laws^  that  of  being  admis- 
sible only  where  the  collocations  are  known  by  experience  to 
be  such  as  are  requisite  for  the  truth  of  the  law^  that  is^  only, 
within  the  conditions  of  time  and  place  confirmed  by  actual/ 
observation. 

§  2.  This  principle^  when  stated  in  general  terms^  seems 
clear  and  indisputable ;  yet  many  of  the  ordinary  judgments 
of  mankind^  the  propriety  of  which  is  not  questioned^  have  at 
least  the  semblance  of  being  inconsistent  with  iff.  On  what 
grounds^  it  may  be  asked,  .do  we  expect  that  the  sun  will  rise 
to-morrow  ?  To-morrow  is  beyond  the  limits  of  time  compre- 
hended in  our  observations.  They  have  extended  over  some 
thousands  of  years  past,  but  they  do  not  include  the 
future.  Yet  we  infer  with  confidence  that  the  sun  will 
rise  to-morrow;  and  nobody  doubts  that  we  are  entitled 
to  do  so.  Let  us  consider  what  is  the  warrant  for  this 
confidence. 

In  the  example  in  question,  we  know  the  causes  on  which 
the  derivative  uniformity  depends.  They  are,  the  sun  giving 
out  light,  the  earth  in  a  state  of  rotation  and  intercepting 
light.  The  induction  which  shows  these  to  be  the  real 
causes,  and  not  merely  prior  effects  of  a  common  cause,  being 
complete;  the  only  circumstances  which  could  defeat  the 
derivative  law  are  such  as  would  destroy  or  counteract  one 
or  other  of  the  combined  causes.  While  the  causes  exist, 
and  are  not  counteracted,  the  effect  will  continue.  If  they 
exist  and  are  not  counteracted  to-morrow,  the  sun  will  rise 
to-morrow. 

Since  the  causes,  namely  the  sun  and  the  earth,  the  one  in 
the  state  of  giving  out  light,  the  other  in  a  state  of  rotation, 
will  exist  until  something  destroys  them;  all  depends  on 
the  probabilities  of  their  destruction,  or  of  their  counter- 
action. We  know  by  observation  (omitting  the  inferential 
proofs  of  an  existence  for  thousands  of  ages  anterior),  that 
these  phenomena  have  continued  for  (say)  five  thousand  years. 
Within  that  time  there  has  existed   no  cause  sufficient  to 

VOL.  11.  6 


82  INDUCTION. 

diminish  them  appreciably ;  nor  which  has  counteracted  their 
effect  in  any  appreciable  degree.  The  chance^  therefore^  that 
the  sun  may  not  rise  to-morrow^  amounts  to  the  chance  that 
some  cause^  which  has  not  manifested  itself  in  the  smallest 
degree  during  five  thousand  years,  will  exist  to-morrow  in  such 
intensity  as  to  destroy  the  sun  or  the  earth,  the  sun's  light  or 
the  earth's  rotation,  or  to  produce  an  immense  disturbance  in 
the  effect  resulting  from  those  causes. 

Now,  if  such  a  cause  will  exist  to-morrow,  or  at  any  future 
time,  some  cause,  proximate  or  remote,  of  that  cause  most 
exist  now,  and  must  have  existed  daring  the  whole  of  the  Give 
thousand  years.  If,  therefore,  the  sun  do  not  rise  to-morrow, 
it  will  be  because  some  cause  has  existed,  the  effects  of  which 
though  during  five  thousand  years  they  have  not  amounted  to 
a  perceptible  quantity,  will  in  one  day  become  overwhelming. 
Since  this  cause  has  not  been  recognised  during  such  an  in- 
terval of  time,  by  observers  stationed  on  our  earth,  it  must,  if 
it  be  a  single  agent,  be  either  one  whose  effects  develop  them- 
selves gradually  and  very  slowly,  or  one  which  existed  in 
regions  beyond  our  observation,  and  is  now  on  the  point  of 
arriving  in  our  part  of  the  universe.  Now  all  causes  which 
we  have  experience  of,  act  according  to  laws  incompatible  with 
the  supposition  that  their  effects,  after  accumulating  so  slowly 
as  to  be  imperceptible  for  five  thousand  years,  should  start 
into  immensity  in  a  single  day.  No  mathematical  law  of  pro- 
portion between  an  effect  and  the  quantity  or  relations  of  its 
cause,  could  produce  such  contradictory  results.  The  sudden 
development  of  an  effect  of  which  there  was  no  previous  trace, 
always  arises  from  the  coming  together  of  several  distinct 
causes,  not  previously  conjoined  ;  but  if  such  sudden  conjunc- 
tion is  destined  to  take  place,  the  causes,  or  their  causes,  must 
have  existed  during  the  entire  five  thousand  years ;  and 
their  not  having  once  come  together  during  that  period, 
shows  how  rare  that  particular  combination  is.  We  have, 
therefore,  the  warrant  of  a  rigid  induction  for  considering  it 
probable,  in  a  degree  undistinguishable  from  certainty,  that 
the  known  conditions  requisite  for  the  sun's  rising  will  exist 
to-morrow. 
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§  S.  But  this  extension  of  derivative  laws^  not  causative^ 
beyond  the  limits  of  observation,  can  only  be  to  adjacent  cases. 
If  instead  of  to-morrow  we  had  said  this  day  twenty  thousand 
years,  the  inductions  would  have  been  anything  but  conclu- 
sive. That  a  cause  which,  in  opposition  to  very  powerful 
causes,  produced  no  perceptible  effect  during  five  thousand 
years,  should  produce  a  very  considerable  one  by  the  end  of 
twenty  thousand,  has  nothing  in  it  which  is  not  in  conformity 
with  our  experience  of  causes.  We  know  many  agents,  the 
effect  of  which  in  a  short  period  does  not  amount  to  a  percep- 
tible quantity,  but  by  accumulating  for  a  much  longer  period 
becomes  considerable.  Besides,  looking  at  the  immense  multi- 
tude of  the  heavenly  bodies,  their  vast  distances,  and  the 
rapidity  of  the  motion  of  such  of  them  as  are  known  to  move, 
it  is  a  supposition  not  at  all  contradictory  to  experience  that 
some  body  may  be  in  motion  towards  us,  or  we  towards  it, 
within  the  limits  of  whose  influence  we  have  not  come  during 
five  thousand  years,  but  which  in  twenty  thousand  more  may 
be  producing  effects  upon  us  of  the  most  extraordinary  kind. 
Or  the  fact  which  is  capable  of  preventing  sunrise  may  be,  not 
the  cumulative  effect  of  one  cause,  but  some  new  combination 
of  causes;  and  the  chances  favourable  to  that  combination, 
though  they  have  not  produced  it  once  in  five  thousand  years, 
may  produce  it  once  in  twenty  thousand.  So  that  the  induc- 
tions which  authorize  us  to  expect  future  events,  grow  weaker 
and  weaker  the  further  we  look  into  the  future,  and  at  length 
become  inappreciable. 

We  have  considered  the  probabilities  of  the  sun's  rising 
to-morrow,  as  derived  from  the  real  laws,  that  is,  from  the 
laws  of  the  causes  on  which  that  uniformity  is  dependent.  Let 
QS  now  consider  how  the  matter  would  have  stood  if  the  uni- 
formity had  been  known  only  as  an  empirical  law ;  if  we  had 
not  been  aware  that  the  sun's  light,  and  the  earth's  rotation 
(or  the  sun's  motion),  were  the  causes  on  which  the  periodical 
occurrence  of  daylight  depends.  We  could  have  extended  this 
empirical  law  to  cases  adjacent  in  time,  though  not  to  so  great 
a  distance  of  time  as  we  can  now.  Having  evidence  that  the 
effects  had  remained  unaltered  and  been  punctually  cotgoined 
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for  five  thousand  years,  we  could  infer  that  the  unknown 
causes  on  which  the  conjunction  is  dependent  had  existed 
undiminished  and  uncounteracted  during  the  same  period. 
The  same  conchisions,  therefore,  would  follow  as  in  the  pre- 
ceding case;  except  that  we  should  only  know  that  during 
five  thousand  years  nothing  had  occurred  to  defeat  perceptibly 
this  particular  effect;  while,  when  we  know  the  causes,  we 
have  the  additional  assurance,  that  during  that  interval  no 
such  change  has  been  noticeable  in  the  causes  themselves,  as 
by  any  degree  of  multiplication  or  length  of  continuance  could 
defeat  the  effect. 

To  this  must  be  added,  that  when  we  know  the  causes,  we 
may  be  able  to  judge  whether  there  exists  any  known  cause 
capable  of  counteracting  them ;  while  as  long  as  they  are  un- 
known, we  cannot  be  sure  but  that  if  we  did  know  them,  we 
could  predict  their  destruction  from  causes  actually  in  exis- 
tence. A  bedridden  savage,  who  had  never  seen  the  cataract 
of  Niagara,  but  who  lived  within  hearing  of  it,  might  imagine 
that  the  sound  he  heard  would  endure  for  ever;  but  if  he 
knew  it  to  be  the  effect  of  a  rush  of  waters  over  a  barrier  of 
rock  which  is  progressively  wearing  away,  he  would  know 
that  within  a  number  of  ages  which  may  be  calculated,  it  will 
be  heard  no  more.     In  proportion,  therefore,  to  our  ignorance 

iof  the  causes  on  which  the  empirical  law  depends,  we  can  be 
less  assured  that  it  will  continue  to  hold  good;  and  the 
farther  we  look  into  futurity,  the  less  improbable  is  it  that 
some  one  of  the  causes,  whose  coexistence  gives  rise  to  the 
derivative  uniformity,  may  be  destroyed  or  counteracted. 
With  every  prolongation  of  time,  the  chances  multiply  of  such 
an  event,  that  is  to  say,  its  non -occurrence  hitherto  becomes 
a  less  guarantee  of  its  not  occurring  within  the  given  time. 
If,  then,  it  is  only  to  cases  which  in  point  of  time  are  adjacent 
(or  nearly  adjacent)  to  those  which  we  have  actually  observed, 
that  any  derivative  law,  not  of  causation,  can  be  extended 
with  an  assurance  equivalent  to  certainty,  much  more  is  this 
true  of  a  merely  empirical  law.  Happily,  for  the  purposes  of 
life  it  is  to  such  cases  alone  that  we  can  almost  ever  have 
occasion  to  extend  them. 
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In  respect  of  place^  it  might  seem  that  a  merely  empirical 
law  could  not  be  extended  even  to  adjacent  cases;  that  we 
could  have  no  assurance  of  its  being  true  in  any  place  where  it 
has  not  been  specially  observed.  The  past  duration  of  a  cause 
is  a  guarantee  for  its  future  existence^  unless  something  occurs 
to  destroy  it;  but  the  existence  of  a  cause  in  one  or  any  i 
number  of  places,  is  no  guarantee  for  its  existence  in  any  { 
other  place,  since  there  is  no  uniformity  in  the  collocations  of  ( 
primeval  causes.  When,  therefore,  an  empirical  law  is  ex- 
tended beyond  the  local  limits  within  which  it  has  been  found 
true  by  observation,  the  cases  to  which  it  is  thus  extended 
must  be  such  as  are  presumably  within  the  influence  of  the  f 
same  individual  agents.  If  we  discover  a  new  planet  within 
the  known  bounds  of  the  solar  system  (or  even  beyond  those 
bounds,  but  indicating  its  connexion  with  the  system  by  re- 
volving round  the  sun),  we  may  conclude,  with  great  proba- 
bility, that  it  revolves  on  its  axis.  For  all  the  known  planets 
do  so ;  and  this  uniformity  points  to  some  common  cause, 
antecedent  to  the  first  records  of  astronomical  observation : 
and  though  the  nature  of  this  cause  can  only  be  matter  of 
conjecture,  yet  if  it  be,  as  is  not  unlikely,  and  as  Laplace's 
theory  supposes,  not  merely  the  same  kind  of  cause,  but  the 
same  individual  cause  (such  as  an  impulse  given  to  all  the 
bodies  at  once),  that  cause,  acting  at  the  extreme  points  of 
the  space  occupied  by  the  sun  and  planets,  is  likely,  unless 
defeated  by  some  counteracting  cause,  to  have  acted  at  every 
intermediate  point,  and  probably  somewhat  beyond;  and 
therefore  acted,  in  all  probability,  upon  the  supposed  newly 
discovered  planet. 

When,  therefore,  effects  which  are  always  found  conjoined,) 
can  be  traced  with  any  probability  to  an  identical  (and  not 
merely  a  similar)  origin,  we  may  with  the  same  probability 
extend  the  empirical  law  of  their  conjunction  to  all  places) 
within  the  extreme  local  boundaries  within  which  the  fact  has. 
been  observed;  subject  to  the  possibility  of  counteracting 
causes  in  some  portion  of  the  field.  Still  more  confidently 
may  we  do  so  when  the  law  is  not  merely  empirical ;  when 
the  phenomena  which  we  find  conjoined  are  effects  of  ascer- 


86  INDUCTION, 

tained  causes,  from  the  laws  of  which  the  conjunction  of  their 
effects  is  deducible.  In  that  case,  we  may  both  extend  the 
derivative  uniformity  over  a  larger  space,  and  with  less  abate- 
ment for  the  chance  of  counteracting  causes.  The  first, 
because  instead  of  the  local  boundaries  of  oar  observation  of 
the  fact  itself,  we  may  include  the  extreme  boundaries  of  the 
a3certained  influence  of  its  causes.  Thus  the  succession  of 
day  and  night,  we  know,  holds  true  of  all  the  bodies  of  the 
solar  system  except  the  sun  itself;  but  we  know  this  only 
because  we  are  acquainted  with  the  causes :  if  we  were  not, 
we  could  not  extend  the  proposition  beyond  the  orbits  of  the 
earth  and  moon,  at  both  extremities  of  which  we  have  the 
evidence  of  observation  for  its  truth.  With  respect  to  the 
probability  of  counteracting  causes,  it  has  been  seen  that  this 
calls  for  a  greater  abatement  of  confidence,  in  proportion  to 
our  ignorance  of  the  causes  on  which  the  phenomena  depend. 

j  On  both  accounts,  therefore,  a  derivative  law  which  we  know 
how  to  resolve,  is  susceptible  of  a  greater  extension  to  cases 

'  adjacent  in  place,  than  a  merely  empirical  law. 


CHAPTER  XX. 


OF   ANALOGY. 


§  1.  The  word  Analogy^  as  the  name  of  a  mode  of 
reasonings  is  generally  taken  for  some  kind  of  argument  sup- 
posed to  be  of  an  inductive  nature^  but  not  amounting  to  a 
complete  induction.  There  is  no  word,  however,  which  is  used 
more  loosely,  or  in  a  greater  variety  of  senses,  than  Analogy. 
It  sometimes  stands  for  arguments  which  may  be  examples  of 
the  most  rigorous  Induction.  Archbishop  Whately,  for  in- 
stance, following  Ferguson  and  other  writers,  defines  Analogy 
conformably  to  its  primitive  acceptation,  that  which  was  given 
to  it  by  mathematicians.  Resemblance  of  Relations.  In  this 
sense,  when  a  country  which  has  sent  out  colonies  is  termed 
the  mother  country,  the  expression  is  analogical,  signifying 
that  the  colonies  of  a  country  stand  in  the  same  relation  to 
her  in  which  children  stand  to  their  parents.  And  if  any 
inference  be  drawn  from  this  resemblance  of  relations,  as,  for 
instance,  that  obedience  or  affection  is  due  from  colonies  to 
the  mother  country,  this  is  called  reasoning  by  analogy.  Or 
if  it  be  argued  that  a  nation  is  most  beneficially  governed  by 
an  assembly  elected  by  the  people,  from  the  admitted  fact 
that  other  associations  for  a  common  purpose,  such  as  joint- 
stock  companies,  are  best  managed  by  a  committee  chosen  by 
the  parties  interested ;  this,  too,  is  an  argument  from  analogy 
in  the  preceding  sense,  because  its  foundation  is,  not  that  a 
nation  is  like  a  joint-stock  company,  or  Parliament  like  a 
board  of  directors,  but  that  Parliament  stands  in  the  same 
relation  to  the  nation  in  which  a  board  of  directors  stands  to 
a  joint-stock  company.  Now,  in  an  argument  of  this  nature, 
there  is  no  inherent  inferiority  of  conclusiveness.  Like  other 
arguments  from  resemblance,  it  may  amount  to  nothing,  or  it  / 
may  be  a  perfect  and  conclusive  induction.    The  circumstance 
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.  in  which  the  two  cases  resemble^  may  be  capable  of  being 
shown  to  be  the  material  circumstance ;  to  be  that  on  which 
all  the  consequences^  necessary  to  be  taken  into  account  in 
the  particular  discussion,  depend.  In  the  example  last  given, 
the  resemblance  is  one  of  relation;  the /undamenlum  relationis 
being  the  management  by  a  few  persons,  of  afi*airs  in  which 
a  much  greater  number  are  interested  along  with  them. 
Now,  some  may  contend  that  this  circumstance  which  is 
common  to  the  two  cases,  and  the  various  consequences 
which  follow  from  it,  have  the  chief  share  in  determining  all 
the  effects  which  make  up  what  we  term  good  or  bad 
administration.  If  they  can  establish  this,  their  argument 
has  the  force  of  a  rigorous  induction;  if  they  cannot,  they 
are  said  to  have  failed  in  proving  the  analogy  between  the 
two  cases;  a  mode  of  speech  which  implies  that  when  the 
analogy  can  be  proved,  the  argument  founded  on  it  cannot  be 
resisted. 

§  2.  It  is  on  the  whole  more  usual,  however,  to  extend 
the  name  of  analogical  evidence  to  arguments  from  any  sort 
of  resemblance,  provided  they  do  not  amount  to  a  complete 
induction :  without  peculiarly  distinguishing  resemblance  of 
relations.  Analogical  reasoning,  in  this  sense,  may  be  reduced 
to  the  following  formula : — Two  things  resemble  each  other  in 
one  or  more  respects ;  a  certain  proposition  is  true  of  the  one ; 
therefore  it  is  true  of  the  other.  But  we  have  nothing  here 
by  which  to  discriminate  analogy  from  induction,  since  this 
type  will  serve  for  all  reasoning  from  experience.  In  the 
strictest  induction,  equally  with  the  faintest  analogy,  we 
conclude  because  A  resembles  B  in  one  or  more  properties, 
that  it  does  so  in  a  certain  other  property.  The  difference  is^ 
that  in  the  case  of  a  complete  induction  it  has  been  previously 
shown,  by  due  comparison  of  instances,  that  there  is  an  in- 
variable conjunction  between  the  former  property  or  properties 
and  the  latter .  property ;  but  in  what  is  called  analogical 
reasoning,  no  such  conjunction  has  been  made  out.  There 
have  been  no  opportunities  of  putting  in  practice  the  Method 
of  Difference,  or  even  the  Method  of  Agreement;   but  we 
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conclude  (and  that  is  all  which  the  argument  of  analogy 
amounts  to)  that  a  fact  m,  known  to  be  true  of  A^  is  more 
likely  to  be  true  of  B  if  B  agrees  with  A  in  some  of  its  pro- 
perties (even  though  no  connexion  is  known  to  exist  between 
m  and  those  properties)^  than  if  no  resemblance  at  all  could  be 
traced  between  B  and  any  other  thing  known  to  possess  the 
attribute  m. 

To  this  argument  it  is  of  course  requisite,  that  the  pro- 1 
perties  common  to  A  with  B  shall  be  merely  not  known  to  be  i 
connected  with  m;  they  must  not  be  properties  known  to  be  | 
unconnected  with  it.  If,  either  by  processes  of  elimination, 
or  by  deduction  from  previous  knowledge  of  the  laws  of  the 
properties  in  question,  it  can  be  concluded  that  they  have 
nothing  to  do  with  m,  the  argument  of  analogy  is  put  out  of 
court.  The  supposition  must  be  that  m  is  an  effect  really  de- 
pendent on  some  property  of  A,  but  we  know  not  on  which. 
We  cannot  point  out  any  of  the  properties  of  A,  which  is  the 
cause  of  m,  or  united  with  it  by  any  law.  After  rejecting  all 
which  we  know  to  have  nothing  to  do  with  it,  there  remain 
several  between  which  we  are  unable  to  decide:  of  which 
remaining  properties,  B  possesses  one  or  more.  This  ac- 
cordingly, we  consider  as  affording  grounds,  of  more  or  less 
strength,  for  concluding  by  analogy  that  B  possesses  the 
attribute  m. 

There  can  be  no  doubt  that  every  snch  resemblance  which 
can  be  pointed  out  between  B  and  A,  affords  some  degree  of 
probability,  beyond  what  would  otherwise  exist,  in  favour  of 
the  conclusion  drawn  from  it.  If  B  resembled  A  in  all  its 
ultimate  properties,  its  possessing  the  attribute  m  would  be  a 
/certainty,  not  a  probability  :  and  every  resemblance  which  can 
be  shown  to  exist  between  them,  places  it  by  so  much  the 
nearer  to  that  point.  If  the  resemblance  be  in  an  ultimate 
property,  there  will  be  resemblance  in  all  the  derivative  pro- 
perties dependent  on  that  ultimate  property,  and  of  these  m 
may  be  one.  If  the  resemblance  be  in  a  derivative  property, 
there  is  reason  to  expect  resemblance  in  the  ultimate  property 
on  which  it  depends,  and  in  the  other  derivative  properties 
dependent  on  the  same  ultimate  property,    Every  resemblance 
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which  can  be  shown  to  exists  aflTords  ground  for  expecting  an 
indefinite  number  of  other  resemblances :  the  particular  resem- 
blance sought  will,  therefore,  be  ofteuer  found  among  things 
thus  known  to  resemble,  than  among  things  between  which  we 
known  of  no  resemblance. 

For  example,  I  might  infer  that  there  are  probably  inha- 
bitants in  the  moon,  because  there  are  inhabitants  on  the  earth, 
in  the  sea,  and  in  the  air :  and  this  is  the  evidence  of  analogy. 
The  circumstance  of  having  inhabitants  is  here  assumed  not 
to  be  an  ultimate  property,  but  (as  is  reasonable  to  suppose)  a 
consequence  of  other  properties ;  and  depending,  therefore,  in 
the  case  of  the  earth,  on  some  of  its  properties  as  a  portion  of 
the  universe,  but  on  which  of  those  properties  we  know  not. 
Now  the  moon  resembles  the  earth  in  being  a  solid,  opaque, 
nearly  spherical  substance,  appearing  to  contain,  or  to  have 
contained,  active  volcanoes ;  receiving  heat  and  light  from  the 
sun,  in  about  the  same  quantity  as  our  earth ;  revolving  on  its 
axis ;  composed  of  materials  which  gravitate,  and  obeying  all 
the  various  laws  resulting  from  that  property.  And  I  think 
no  one  will  deny  that  if  this  were  all  that  was  known  of  the 
moon,  the  existence  of  inhabitants  in  that  luminary  would 
deiive  from  these  various  resemblances  to  the  earth,  a  greater 
degree  of  probability  than  it  would  otherwise  have :  though 
the  amount  of  the  augmentation  it  would  be  useless  to  attempt 
to  estimate. 

If,  however,  every  resemblance  proved  between  B  and  A, 
in  any  point  not  known  to  be  immaterial  with  respect  to  f», 
forms  some  additional  reason  for  presuming  that  B  has  the 
attribute  m;  it  is  clear,  e  contra,  that  every  dissimilarity  which 
can  be  proved  between  them,  furnishes  a  counter-probability  of 
the  same  nature  on  the  other  side.  It  is  not  indeed  unusual 
that  different  ultimate  properties  should,  in  some  particular 
instances  produce  the  same  derivative  property;  but  on  the 
whole  it  is  certain  that  things  which  differ  in  their  ultimate 
properties,  will  differ  at  least  as  much  in  the  aggregate  of  their 
derivative  properties,  and  that  the  differences  which  are  un- 
known will  on  the  average  of  cases  bear  some  proportion  to 
those  which  are  known.    There  witl^  therefore,  be  a  competi- 
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iion  between  the  known  points  of  agreement  and  the  known 
points  of  difference  in  A  and  B  ;  and  according  as  the  one  or 
the  other  may  be  deemed  to  preponderate^  the  probability- 
derived  from  analogy  will  be  for  or  against  B's  having  the 
property  m.  The  moon^  for  instance,  agrees  with  the  earth  in 
the  circumstances  already  mentioned;  but  differs  in  being 
smaller,  in  having  its  surface  more  unequal,  and  apparently 
volcanic  throughout,  in  having,  at  least  on  the  side  next  the 
earth,  no  atmosphere  sufficient  to  refract  light,  no  clouds,  and 
(it  is  therefore  concluded)  no  water.  These  differences,  con- 
sidered merely  as  such,  might  perhaps  balance  the  resemblances, 
BO  that  analogy  would  afford  no  presumption  either  way.  But 
considering  that  some  of  the  circumstances  which  are  wanting 
on  the  moon  are  among  those  which,  on  the  earth,  are  found  to 
be  indispensable  conditions  of  animal  life,  we  may  conclude  that 
if  that  phenomenon  does  exist  in  the  moon,  (or  at  all  events 
on  the  nearer  side,)  it  must  be  as  an  effect  of  causes  totally 
different  from  those  on  which  it  depends  here;  as  a  conse> 
quence,  therefore,  of  the  moon's  differences  from  the  earth, 
not  of  the  points  of  agreement.  Viewed  in  this  light,  all  the 
resemblances  which  exist  become  presumptions  against,  not  in 
favour  of,  the  moon's  being  inhabited.  Since  life  cannot  exist 
there  in  the  manner  in  which  it  exists  here,  the  greater 
the  resemblance  of  the  lunar  world  to  the  terrestrial  in  other 
respectR,  the  less  reason  we  have  to  believe  that  it  can  contain 
life. 

There  are,  however,  other  bodies  in  our  system,  between 
which  and  the  earth  there  is  a  much  closer  resemblance;  which 
possess  an  atmosphere,  clouds,  consequently  water  (or  some 
fluid  analogous  to  it),  and  even  give  strong  indications  of 
snow  in  their  polar  regions ;  while  the  cold,  or  heat,  though 
differing  greatly  on  the  average  from  ours,  is,  in  some  parts 
at  least  of  those  planet^,  possibly  not  more  extreme  than  in 
some  regions  of  our  own  which  are  habitable.  To  balance 
these  agreements,  the  ascertained  differences  are  chiefly  in  the 
average  light  and  heat,  velocity  of  rotation,  density  of  material, 
intensity  of  gravity,  and  similar  circumstances  of  a  secondary 
kind.     With  regard  to  these  planets,  therefore^  the  argument 
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of  analogy  gives  a  decided  preponderance  in  favour  of  their 
resembling  the  earth  in  any  of  its  derivative  properties^  such 
as  that  of  having  inhabitants ;  though^  when  we  consider  how 
immeasurably  multitudinous  are  those  of  their  properties  which 
we  are  entirely  ignorant  of,  compared  with  the  few  which  we 
know,  we  can  attach  but  trifling  weight  to  any  considerations 
of  resemblance  in  which  the  known  elements  bear  so  incon- 
siderable a  proportion  to  the  unknown. 

Besides  the  competition  between  analogy  and  diversity, 
there  may  be  a  competition  of  conflicting  analogies.  *  The  new 
case  may  be  similar  in  some  of  its  circumstances  to  cases  in 
which  the  fact  m  exists,  but  in  others  to  cases  in  which  it  is 
known  not  to  exist.  Amber  has  some  properties  in  common 
with  vegetable,  others  with  mineral  products.  A  painting  of 
unknown  origin,  may  resemble,  in  certain  of  its  characters, 
known  works  of  a  particular  master,  but  in  others  it  may  as 
strikingly  resemble  those  of  some  other  painter.  A  vase  may 
bear  some  analogy  to  works  of  Grecian,  and  some  to  those  of 
Etruscan,  or  Egyptian  art.  We  are  of  course  supposing  that 
it  does  not  possess  any  quality  which  has  been  ascertained,  by 
a  sufficient  induction,  to  be  a  conclusive  mark  either  of  the 
one  or  of  the  other. 

§  3.  Since  the  value  of  an  analogical  argument  inferring 
one  resemblance  from  other  resemblances  without  any  ante- 
cedent evidence  of  a  connexion  between  them,  depends  on  the 
extent  of  ascertained  resemblance,  compared  first  with  the 
amount  of  ascertained  diflerence,  and  next  with  the  extent  of 
the  unexplored  region  of  unascertained  properties ;  it  follows 
that  where  the  resemblance  is  very  great,  the  ascertained 
diflerence  very  small,  and  our  knowledge  of  the  subject-matter 
tolerabl}'  extensive,  the  argument  from  analogy  may  approach 
in  strength  very  near  to  a  valid  induction.  If,  after  much 
observation  of  B,  we  find  that  it  agrees  with  A  in  nine  out  of 
ten  of  its  known  properties,  we  may  conclude  with  a  proba- 
bility of  nine  to  one,  that  it  will  possess  any  given  derivative 
property  of  A.  If  we  discover,  for  example,  an  unknown 
animal  or  plant,  resembling  closely  some  known  one  in  the 
greater  number    of    the  properties  we  observe  in  it^  but 
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differing  in  some  few,  we  may  reasonably  expect  to  find 
in  the  unobserved  remainder  of  its  properties,  a  general 
agreement  with  those  of  the  former;  but  also  a  difference 
corresponding  proportionately  to  the  amount  of  observed 
diversity. 

It  thus  appears  that  the  conclusions  derived  from  analogy 
are  only  of  any  considerable  value,  when  the  case  to  which  we  | 
reason  is  an  adjacent  case ;  adjacent,  not  as  before,  in  place  or 
time,  but  in  circumstances.  In  the  case  of  effects  of  which 
the  causes  are  imperfectly  or  not  at  all  known,  when  conse- 
quently the  observed  order  of  their  occurrence  amounts  only  to 
an  empirical  law,  it  often  happens  that  the  conditions  which 
have  coexisted  whenever  the  effect  was  observed,  have  been 
very  numerous.  Now  if  a  new  case  presents  itself,  in  which 
all  these  conditions  do  not  exist,  but  the  far  greater  part  of 
them  do,  some  one  or  a  few  only  being  wanting,  the  inference 
that  the  effect  will  occur,  notwithstanding  this  deficiency  of 
complete  resemblance  to  the  cases  in  which  it  has  been  ob- 
served, may,  though  of  the  nuture  of  analogy,  possess  a  high 
degree  of  probability.  It  is  hardly  necessary  to  add  that, 
however  considerable  this  probability  may  be,  no  competent 
inquirer  into  nature  will  rest  satisfied  with  it  when  a  complete 
induction  is  attainable;  but  will  consider  the  analogy  as  a 
mere  guide-post,  pointing  out  the  direction  in  which  more  | 
rigorous  investigations  should  be  prosecuted. 

It  is  in  this  last  respect  that  considerations  of  analogy  have 
the  highest  scientific  value.  The  cases  in  which  analogical 
evidence  affords  in  itself  any  very  high  degree  of  probability, 
are,  as  we  have  observed,  only  those  in  which  the  resemblance 
is  very  close  and  extensive ;  but  there  is  no  analogy,  however 
faint,  which  may  not  be  of  the  utmost  value  in  suggesting 
experiments  or  observations  that  may  lead  to  more  positive 
conclusion&  When  the  agents  and  their  effects  are  out  of  the 
reach  of  further  observation  and  experiment,  as  in  the  specu- 
lations already  alluded  to  respecting  the  moon  and  planets, 
such  slight  probabilities  are  no  more  than  an  interesting  theme 
for  the  pleasant  exercise  of  imagination ;  but  any  suspicion,} 
however  slight,  that  sets  an  ingenious  person  at  work  to  con- 
trivie  an  experiment,  or  affords  a  reason  for  trying  one  experi- 
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ment  rather  than  another^  may  be  of  the  greatest  benefit  to 
science. 

On  this  ground,  though  I  cannot  accept  as  positive  truths 
any  of  those  scientific  hypotheses  which  are  unsusceptible  of 
being  ultimately  brought  to  the  test  of  actual  induction,  such^ 
for  instance,  as  the  two  theories  of  light,  the  emission  theory 
of  the  last  century,  and  the  undulatory  theory  which  predomi- 
nates in  the  present,  I  am  yet  unable  to  agree  with  those  who 
consider  such  hypotheses  to  be  worthy  of  entire  disregard. 
As  is  well  said  by  Hartley  (and  concurred  in  by  a  thinker  in 
general  so  diametrically  opposed  to  Hartley's  opinions  as 
Dugald  Stewart),  ^'any  hypothesis  which  has  so  much  plausi- 
bility as  to  explain  a  considerable  number  of  facts,  helps  us 
to  digest  these  facts  in  proper  order,  to  bring  new  ones  to 
light,  and  make  experimenta  crncis  for  the  sake  of  future 
.  inquirers.^'*  If  an  hypothesis  both  explains  known  facts,  and 
has  led  to  the  prediction  of  others  previously  unknown,  and 
since  verified  by  experience,  the  laws  of  the  phenomenon 
which  is  the  subject  of  inquiry  must  bear  at  least  a  great 
similarity  to  those  of  the  class  of  phenomena  to  which  the 
hypothesis  assimilates  it;  and  since  the  analogy  which  ex- 
tends so  far  may  probably  extend  farther,  nothing  is  more 
likely  to  suggest  experiments  tending  to  throw  light  upon  the 
real  properties  of  the  phenomenon,  than  the  following  out  such 
an  hypothesis.  But  to  this  end  it  is  by  no  means  necessary 
that  the  hypothesis  be  mistaken  for  a  scientific  truth.  On 
the  contrary,  that  illusion  is  in  this  respect,  as  in  every 
other,  an  impediment  to  the  progress  of  real  knowledge,  by 
leading  inquirers  to  restrict  themselves  arbitrarily  to  the 
particular  hypothesis  which  is  most  accredited  at  the  time, 
instead  of  looking  out  for  every  class  of  phenomena  between 
the  laws  of  which  and  those  of  the  given  phenomenon  any 
analogy  exists,  and  trying  all  such  experiments  as  may  tend 
to  the  discovery  of  ulterior  analogies  pointing  in  the  same 
direction. 


*  Hartley*8  Ohservaiions  on^Man,  vol.  i.  p.  16.    The  passage  is  not  in 
Priestley'ii  curtailed  edition. 


CHAPTER  XXL 


OP  THE  EVIDENCE  OP  THE  LAW  OP  UNIVERSAL 
CAUSATION. 

§  1.  Wb  have  now  completed  our  review  of  the  logical 
processes  by  which  the  laws,  or  uniformities,  of  the  sequence 
of  phenomena,  and  those  uniformities  in  their  coexistence 
which  depend  on  the  laws  of  their  sequence,  are  ascertained  or 
tested.  As  we  recognised  in  the  commencement,  and  have 
been  enabled  to  see  more  clearly  in  the  progress  of  the  inves- 
tigation, the  basis  of  all  these  logical  operations  is  the  law 
of  causation.  The  validity  of  all  the  Inductive  Methods  de-  • 
pends  on  the  assumption  that  every  event,  or  the  beginning 
of  every  phenomenon,  must  have  some  cause;  some  antece- 
dent, on  the  existence  of  which  it  is  invariably  and  uncondi- 
tionally consequent.  In  the  Method  of  Agreement  this  is- 
obvious ;  that  method  avowedly  proceeding  on  the  supposition 
that  we  have  found  the  true  cause  as  soon  as  we  have  nega- 
tived every  other.  The  assertion  is  equally  true  of  the  Method 
of  Difference.  That  method  authorizes  us  to  infer  a  general 
law  from  two  instances ;  one,  in  which  A  exists  together  with 
a  multitude  of  other  circumstances,  and  B  follows ;  another, 
in  which,  A  being  removed,  and  all  other-  circumstances  re- 
maining the  same,  B  is  prevented.  What,  however,  does  this 
prove?  It  proves  that  B,  in  the  particular  instance,  cannot 
have  had  any  other  cause  than  A;  but  to  conclude  from  this 
that  A  was  the  cause,  or  that  A  will  on  other  occasions  be  fol- 
lowed by  B,  is  only  allowable  on  the  assumption  that  B  must  f 
have  some  cause ;  that  among  its  antecedents  in  any  single 
instance  in  which  it  occurs,  there  must  be  ore  which  has  the 
capacity  of  producing  it  at  other  times.  This  being  admitted, 
it  is  seen  that  in  the  case  in  question  that  antecedent  can  be 
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DO  othet  than  A ;  bat,  that  if  it  be  no  other  than  A  It  mast  be 
A,  is  not  proved,  by  these  instances  at  least,  but  taken  for 
granted.  There  is  no  need  to  spend  time  in  proving  that  the 
same  thing  is  true  of  the  other  Inductive  Methods.     The 

I  universality  of  the  law  of  causation  is  assumed  in  them  all. 
Sut  is  this  assumption  warranted  ?  Doubtless  (it  may  be 
said)  most  phenomena  are  connected  as  effects  with  some 
antecedent  or  cause,  that  is,  are  never  produced  unless  some 
assignable  fact  has  preceded  them  ;  but  the  very  circumstance 
that  complicated  processes  of  induction  are  sometimes  neces- 
sary, shows  that  cases  exist  in  which  this  regular  order  of 
succession  is  not  apparent  to  our  unaided  apprehension.  If, 
then,  the  processes  which  bring  these  cases  within  the  same 
category  with  the  rest,  require  that  we  should  assume  the 
universality  of  the  very  law  which  they  do  not  at  first  sight 
appear  to  exemplify,  is  not  this  a  petitio  principii  ?  Can  we 
prove  a  proposition,  by  an  argument  which  takes  it  for 
granted  ?  And  if  not  so  proved,  on  what  evidence  does  it 
rest? 

For  this  difficulty,  which  I  have  purposely  stated  in  the 
strongest  terms  it  will  admit  of,  the  school  of  metaphy- 
sicians who  have  long  predominated  in  this  country  find  a 
ready  salvo.     They  affirm,  that  the  universality  of  causation 

!  is  a  truth  which  we  cannot  help  believing;  that  the  belief  in 

I  it  is  an  instinct,  one  of  the  laws  of  our  believing  faculty.  As 
the  proof  of  this,  they  say,  and  they  have  nothing  else  to  say, 

I  that  everybody  does  believe  it;  and  they  number  it  among 
the  propositions,  rather  numerous  in  their  catalogue,  which 
may  be  logically  argued  against,  and  perhaps  cannot  be 
logically  proved,  but  which  are  of  higher  authority  than 
logic,  and  so  essentially  inherent  in  the  human  mind,  that 
even  he  who  denies  them  in  speculation,  shows  by  his 
habitual  practice  that  his  arguments  make  no  impression  upon 
himself. 

Into  the  merits  of  this  question,  considered  as  one  of 
psychology,  it  would  be  foreign  to  my  purpose  to  enter  here : 
but  I  must  protest  against  adducing,  as  evidence  of  the  truth 
of  a  fact  in  external  nature,  the  disposition,  however  strong  or 
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however  general,  of  the  human  mind  to  helieve  it.  Belief  is  i 
not  proof,  and  does  not  dispense  with  the  necessity  of  proof. 
I  am  aware,  that  to  ask  for  evidence  of  a  proposition  which 
we  are  supposed  to  believe  instinctively,  is  to  expose  oneself 
to  the  charge  of  rejecting  the  authority  of  the  human  facul- 
ties,* which  of  course  no  one  can  consistently  do,  since  the 
human  faculties  are  all  which  any  one  has  to  judge  by :  and 
inasmuch  as  the  meaning  of  the  word  evidence  is  supposed 
to  be,  something  which  when  laid  before  the  mind,  induces 
it  to  believe ;  to  demand  evidence  when  the  belief  is  ensured 
by  the  mind's  own  laws,  is  supposed  to  be  appealing  to  the 
intellect  against  the  intellect.  But  this,  I  apprehend,  is  a 
misunderstanding  of  the  nature  of  evidence.  By  evidence  is 
not  meant  anything  and  everything  which  produces  belief. 
There  are  many  things  which  generate  belief  besides  evidence. 
A  mere  strong  association  of  ideas  often  causes  a  belief  so 
intense  as  to  be  unshakeable  by  experience  or  argument. 
Evidence  is  not  that  which  the  mind  does  or  must  yield  to, 
but  that  which  it  ought  to  yield  to,  namely,  that,  by  yielding 
to  which,  its  belief  is  kept  conformable  to  fact.  There  is  no 
appeal  from  the  human  faculties  generally,  but  there  is  an 
appeal  from  one  human  faculty  to  another;  from  the  judging 
faculty,  to  those  which  take  cognizance  of  fact,  the  faculties 
of  sense  and  consciousness.  The  legitimacy  of  this  appeal  is 
admitted  whenever  it  is  allowed  that  our  judgments  ought  to 
be  conformable  to  fact.  To  say  that  belief  suffices  for  its 
own  justification  is  making  opinion  the  test  of  opinion ;  it  is 
denying  the  existence  of  any  outward  standard,  the  con- 
formity of  an  opinion  to  which  constitutes  its  truth.  We 
call  one  mode  of  forming  opinions  right  and  another  wrong, 
because  the  one  does,  and  the  other  does  not,  tend  to  make 
the  opinion  agree  with  the  fact — to  make  people  believe  what 
really  is,  and  expect  what  really  will  be.  Now  a  mere  dis- 
position to  believe,  even  if  su[>posed  instinctive,  is  no 
guarantee  for  the  truth  of  the  thing  believed.  If,  indeed, 
the  belief  ever  amounted  to  an  irresistible  necessity,  there 
would  then  be  no  use  in  appealing  from  it,  because  there 
would  be  no  possibility  of  altering  it.     But  even  then  the 
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truth  of  the  belief  would  not  follow;  it  would  only  follow 
that  mankind  were  under  a  permanent  necessity  of  believing 
what  might  possibly  not  be  true ;  in  other  words^  that  a  case 
might  occur  in  which  our  senses  or  consciousness,  if  they 
could  be  appealed  to,  might  testify  one  thing,  and  our  reason 
believe  another.  But  in  fact  there  is  no  such  permanent 
neceiHsity.  There  is  no  proposition  of  which  it  can  be  asserted 
I  that  every  human  mind  must  eternally  and  irrevocably  believe 
I  it.  Many  of  the  propositions  of  which  this  is  most  confidently 
stated,  great  numbers  of  human  beings  have  disbelieved.  The 
things  which  it  has  been  supposed  that  nobody  could  possibly 
help  believing,  are  innumerable;  but  no  two  generations 
would  make  out  the  same  catalogue  of  them.  One  age  or 
nation  believes  implicitly  what  to  another  seems  incredible 
and  inconceivable;  one  individual  has  not  a  vestige  of  a 
belief  which  another  deems  to  be  absolutely  inherent  in 
humanity.  There  is  not  one  of  these  supposed  instinctive 
beliefs  which  is  really  inevitable.  It  is  in  the  power  of  every 
one  to  cultivate  habits  of  thought  which  make  him  inde- 
pendent of  them.  The  habit  of  philosophical  analysis,  (of 
which  it  is  the  surest  effect  to  enable  the  mind  to  command^ 
instead  of  being  commanded  by,  the  laws  of  the  merely  passive 
part  of  its  own  nature,)  by  showing  to  us  that  things  are  not 
necessarily  connected  in  fact  because  their  ideas  are  connected 
in  our  minds,  is  able  to  loosen  innumerable  associations  which 
reign  despotically  over  the  undisciplined  or  early-prejudiced 
mind.  And  this  habit  is  not  without  power  even  over  those 
associations  which  the  school  of  which  I  have  been  speaking 
regard  as  connate  and  instinctive.  I  am  convinced  that  any 
/one  accustomed  to  abstraction  and  analysis,  who  will  fairly 
-  exert  his  faculties  for  the  purpose,  will,  when  his  imagination 
.  has  once  learnt  to  entertain  the  notion,  find  no  difficulty  in 
I  conceiving  that  in  some  one,  for  instance,  of  the  many  firma- 
ments into  which  sidereal  astronomy  now  divides  the  univm'se, 
events  may  succeed  one  another  at  random,  without  any  fixed 
law ;  nor  can  anything  in  our  experience,  or  in  our  mental 
nature,  constitute  a  sufficient,  or  indeed  any,  reason  for  be^ 


/ 


lieving  that  this  is  nowhere  the  case. 
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Were  we  to  suppose  (what  it  is  perfectly  possible  to  imagine) 
tbat  the  present  order  of  the  universe  were  brought  to  an  end, 
and  that  a  chaos  succeeded  in  which  there  was  no  fixed  succes- 
sion of  events,  and  the  past  gave  no  assurance  of  the  future ; 
if  a  human  l>eing  were  miraculously  kept  alive  to  witness 
this  change,  he  surely  would  soon  cease  to  believe  in  any  uni- 
formity, the  uniformity  itself  no  longer  existing.  If  this  be 
admitted,  the  belief  in  uniformity  either  is  not  an  instinct,  or 
it  is  an  instinct ,  conquerable,  like  all  other  instincts,  by 
acquired  knowledge. 

But  there  is  no  need  to  speculate  on  what  might  be,*  when 
we  have  positive  and  certain  knowledge  of  what  has  been.     It 
is  not  true  as  a  matter  of  fact,  that  mankind  have  always  I 
believed  that  all  the  successions  of  events  were  uniform  and 
according  to  fixed  laws.     The  Greek  philosophers,  not  even 
excepting    Aristotle,  recognised    Chance    and    Spontaneity  j 
(rvxii  and  ro  ainojjLarov)  as  among  the  agents  in  nature;  in 
other  words,  they  believed  that  to  that  extent  there  was  no 
guarantee  that  the  past  had  been  similar  to  itself,  or  that  the 
future  would  resemble  the  past.     Even  now  a  full  half  of  the 
philosophical  world,  including  the  very  same  metaphysicians 
who  contend  most  for  the  instinctive  character  of  the  belief 
in  uniformity,  consider  one  important  class  of  phenomena,  < 
volitions,  to   be  an   exception   to   the   uniformity,  and   not 
governed  by  a  fixed  law.* 

*  I  am  happy  to  be  able  to  quote  the  following  excellent  passage  from  Mr. 
Baden  Powell's  Ettay  on  ike  Inductive  Philotophy,  in  confirmation,  both  in 
regard  to  history  and  to  doctaine,  of  Ihe  statement  made  in  the  text.  Speaking 
of  the  '*  conviction  of  the  nniveraal  and  permanent  uniformity  of  nature,"  Mr. 
Powell  says  (pp.  98—100), 

**  We  may  remark  that  this  idea,  in  its  proper  extent,  is  by  no  means  one 
of  popular  acceptance  or  natural  growth.  Just  so  far  as  the  daily  experience 
of  every  one  goes,  so  fax  indeed  he  comes  to  embrace  a  certain  persuasion  of  ' 
this  kind,  but  merely  to  this  limited  extent,  that  what  is  going  on  around  him 
at  present,  in  his  own  narrow  sphere  of  obsenration,  will  go  on  in  like  manner 
in  future.  The  peasant  believes  that  the  sun  which  rose  to-day  will  rise  again 
io-morrow  ;  that  the  seed  put  into  the  ground  will  be  followed  in  due  time  by 
the  harvest  this  year  as  it  was  last  year,  and  the  like ;  but  has  no  notion  of 
such  inferences  in  subjects  beyond  his  immediate  observation.  And  it  should 
be  observed  that  each  class  of  persons,  in  admitting  this  belief  within  the 

7—3 
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§  2.  As  was  observed  in  a  former  place,''^  the  belief  we 
entertain  in  the  universality^  throughout  nature,  of  the  law 
of  cause  and  effect^  is  itself  an  instance  of  induction ;  and  by 
no  means  one  of  the  earliest  which  any  of  us^  or  which 
mankind  in  general^  can  have  made.  We  arrive  at  this  uni- 
versal law,  by  generalization  from  many  laws  of  inferior 
generality.  We  should  never  have  had  the  notion  of  causation 
(in  the  philosophical  meaning  of  the  term)  as  a  condition  of 
all  phenomena,  unless  many  cases  of  causation,  or  in  other 
words,  many  partial  uniformities  of  sequence,  had  previously 
become  familiar.  The  more  obvious  of  the  particular  uniformi- 
ties suggest,  and  give  evidence  of,  the  general  uniformity, 
and  the  general  uniformity,  once  established,  enables  us  to 
prove  the  remainder  of  the  particular  uniformities  of  which  it 
is  made  up.  As,  however,  all  rigorous  processes  of  induction 
presuppose  the  general  uniformity,  our  knowledge  of  the  par- 
ticular uniformities  from  which  it  was  first  inferred  was  not, 
of  course,  derived  from  rigorous  induction,  but  'from  the 
loose  and  uncertain  mode  of  induction  per  enumeratumem 
simplicem  ;  and  the  law  of  universal  causation,  being  collected 


limited  range  of  bis  own  experience,  though  he  doubt  or  deny  it  in  eyeiything 
beyond,  is,  in  fact,  bearing  unconscious  testimony  to  its  universal  truth.  Nor, 
again,  is  it  only  among  the  most  ignorant  that  this  limitation  is  put  upon  the 
truth.  There  is  a  very  general  propensity  to  believe  that  everything  beyond 
common  experience,  or  especially  ascertained  laws  of  nature,  is  left  to  the 

'  dominion  of  chance  or  fate  or  arbitrary  intervention ;  and  even  to  object  to  any 
attempted  explanation  by  ph}'8ical>  causes,  if  conjecturally  thrown  out  for  an 
apparently  unaocountable  phenomenon. 

"The  precise  doctrine  of  the  generalisatiBn  of  this  idea  of  the  uniformity 
of  nature,  so  far  from  being  obvious,  natural,  or  intuitive,  is  utterly  beyond 
the  attainment  of  the  many.     In  all  the  extent  of  its  universality  it  is  oharac- 

I  teristic  of  the  philosopher.  It  is  clearly  the  result  of  philosophic  cultivation 
and  training,  and  by  no  means  the  spontaneous  offspring  of  any  primary  prin- 
ciple naturally  inherent  in  the  mind,  as  some  seem  to  believe.  It  is  no  men 
vague  persuasion  taken  up  without  examination,  as  a  common  prepossession  to 
which  we  are  always  accustomed  ;  on  the  contrary,  all  common  prejudices  and 
associations  are  against  it.  It  is  pre-eminently  an  acquired  idta^  It  is  not 
attained  without  deep  study  and  reflection.     The  best  informed  philosopher  is 

I  the  man  who  most  firmly  believes  it,  even  in  opposition  to  received  notions ;  its 

'   oceptance  depends  on  the  extent  and  profoundness  of  his  inductive  studies." 
*  Supra,  book  iil.  cb.  iii.  §  1. 


EVIDENCE   OP   UNIVERSAL   CAUSATION.  101 

from  resalts  so  obtained^  cannot  itself  rest  on  any  better  I 
foundation. 

It  woald  seem^  therefore^  that  induction  per  ennmerationem 
nmplicem  not  only  is  not  necessarily  an^  illimf.  If^ypAl  prnfiaogy 
but  is  in  reality  the  only  kind  of  jn(iaction_  possible ;  since  the 
more  elaborate  process  depends  for  its  validity  on  a  law,  itself 
obtained  in  that  inartificial  mode.  Is  there  not  then  an  incon- 
sistency in  contrasting  the  looseness  of  one  method  with  the 
rigidity  of  another^  when  that  other  is  indebted  to  the  looser 
method  for  its  own  foundation  ? 

The  inconsistency^  however,  is  only  apparent.  Assuredly, 
if  induction  by  simple  enumeration  were  an  invalid  process, 
no  process  grounded  on  it  could  be  valid ;  just  as  no  reliance 
could  be  placed  on  telescopes,  if  we  could  not  trust  our  eyes. 
But  though  a  valid  process,  it  is  a  fallible  one,  and  fallible 
in  very  different  degrees :  if  therefore  we  can  substitute  for 
the  more  fallible  forms  of  the  process,  an  operation  grounded 
on  the  same  process  in  a  less  fallible  form,  we  shall  have 
effected  a  very  material  improvement.  And  this  is  what  scien*  ' 
tific  induction  does. 

A  mode  of  concluding  from  experience  must  be  pronounced 
untrustworthy,  when  subsequent  exp^erience  refuses  to  confirm 
it.  According  to  this  criterion,  induction  by  simple  enumera- 
tion— in  others  words,  generalization  of  an  observed  fact  from 
the  mere  absence  of  any  kndwn  instance  to  the  contrary — 
affords  in  general  a  precarious  and  unsafe  ground  of  assurance ; 
for  such  generalizations  are  incessantly  discovered,  on  further 
experience,  to  be  false.  Still,  however,  it  affords  some  assu- 
rance, sufficient,  in  many  cases,  for  the  ordinary  guidance  of 
conduct.  It  would  be  absurd  to  say,  that  the  generalizations 
arrived  at  by  mankind  in  the  outset  of  their  experience,  such 
as  these.  Pood  nourishes,  Rre  burns.  Water  drowns,  were 
unworthy  of  reliance.''^    There  is  a  scale  of  trustworthiness  in 

*  It  deserves  remark,  that  these  early  generalisations  did  not,  like  scientific 
indnotioiis,  presuppose  caosaftion.  What  they  did  presuppose,  was  uniformity  in 
physical  fSscts.  Bot  the  observers  were  as  ready  to  presume  uniformity  in 
the  coexistences  of  fStots  as  in  the  seqoenoes.  On  the  other  hand,  they  never 
thought  of  assuming  that  this  amfonniiy  was  a  principle  pervading  all  nature ; 
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the  results  of  the  origiDal  unscientific  Induction ;  and  on  this 
diversity  (as  observed  in  the  fourth  chapter  of  the  present 
book)  depend  the  rules  for  the  improvement  of  the  process. 
The  improvement  consists  in  correcting  one  of  these  inartifi- 
cial generalizations  by  means  of  another.  As  has  been  already 
pointed  out,  this  is  all  that  art  can  do.  To  test  a  generaliza- 
tion, by  showing  that  it  either  follows  from,  or  conflicts  with, 
some  stronger  induction,  some  generalization  resting  on  a 
broader  foundation  of  experience,  is  the  beginning  and  end 
of  the  logic  of  Induction. 

§  8.  Now  the  precariousness  of  the  method  of  simple 
enumeration  is  in  an  inverse  ratio  to  the  largeness  of  the 
generalization.  The  process  is  delusive  and  insufficient, 
1  exactly  in  proportion  as  the  subject-matter  of  the  observation 
lis  special  and  limited  in  extent  As  the  sphere  widens,  this 
unscientific  method  becomes  less  and  less  liable  to  mislead; 
and  the  most  universal  class  of  truths,  the  law  of  causation  for 
instance,  and  the  principles  of  number  and  of  geometry,  are 
duly  and  satisfactorily  proved  by  that  method  alone,  nor  are 
they  susceptible  of  any  other  proof. 

With  respect  to  the  whole  class  of  generalizations  of  which 
we  have  recently  treated,  the  uniformities  which  depend  on 
causation,  the  truth  of  the  remark  just  made  follows  by 
obvious  inference  from  the  principles  laid  down  in  the  pre- 
ceding chapters.  When  a  fact  has  been  observed  a  certain 
number  of  times  to  be  true,  and  is  not  in  any  instance  known 

their  geDeralizations  did  not  imply  that  there  was  uniformity  in  eyerything, 
but  only  that  as  much  uniformity  as  exiflted  within  their  obsenration,  existed 
also  beyond  it.  The  induction,  Fire  burns,  does  not  require  for  its  validity 
that  all  nature  should  observe  uniform  laws,  but  only  that  there  should  be 
uniformity  in  one  pariioular  class  of  natural  phenomena ;  the  efiecta  of  fire  on 
the  senses  and  on  combustible  substances.  And  uniformity  to  this  extent 
was  not  assumed,  anterior  to  the  experience,  but  proved  by  the  experience. 
The  same  observed  instaaoes  which  proved  the  narrower- truth)  proved- as  much 
of  the  wider  one  as  corresponded  to  it.  It  is  from  losing  sight  of  this  fact,  and 
considering  the  law  of  causatiou  in  its  full  extent  as  necessarily  presupposed  in 
the  veiy  earliest  generalizations,  that  persons  have  been  led  into  the  belief  that 
the  law  of  causation  is  known  4  pmri,  and  is  not  itself  a  oondusion  from 
experience* 
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to  be  false;  if  we  at  once  affirm  that  fact  as  an  universal  truth 
6r  law  of  nature^  without  either  testing  it  bj  any  of  the  four 
inethods  of  induction^  or  deducing  it  from  other  known  laws, 
we  shall  in  general  err  grossly :  but  we  are  perfectly  justified  in 
affirming  it  as  an  empirical  law,  true  within  certain  limits  of  time, 
place,  and  circumstance,  provided  the  number  of  coincidences 
be  greater  than  can  with  any  probability  be  ascribed  to  chance. 
The  reason  for  not  extending  it  beyond  those  limits  is,  that 
the  fact  of  its  holding  true  within  them  may  be  a  consequence 
of  collocations,  which  cannot  be  concluded  to  exist  in  one  place 
because  they  exist  in  another;  or  may  be  dependent  on  the 
accidental  absence  of  CQjjuiteracting  agencies^  which  any  varia- 
tion of  time,  or  the  smallest  change  of  circumstances,  may 
possibly  bring  into  play.     If  we  suppose,  then,  the  subject- 
matter  of  any  generalization  to  be  so  widely  diffused  that 
there  is  no  time,  no  place,  and  no  combination  of  circum-  j 
stances,  but  must  afford  an  example  either  of  its  truth  pr  of  | 
its  falsity,  and  if  it  be  never  found  otherwise  than  true,  its  I 
truth  cannot  be  contingent  on  any  collocations,  unless  such  as 
exist  at  all  times  and  places :  nor  can  it  he,  frustated  by  any 
counteracting  agencies,  unless  by  such  as  never  actually  occur,  i 
It  is,  therefore,  an  empirical  law  coextensive  with  all  human  i 
experience;  at  which  point  the  distinction  between  empirical  I 
laws  and  laws  of  nature  vanishes,  and  the  proposition  takes  I 
its  place  among  the  most  firmly  established  as  well  as  largest 
truths  accessible  to  science. 

Now,  the  most  extensive  in  its  subject-matter  of  all  gene- 
ralizations which  experience  warrants,  respecting  the  sequences 
and  coexistences  of  phenomena,  is  the  law  of  causation.  It 
stands  at  the  head  of  all  observed  uniformities,  in  point  of 
universality,  and  therefore  (if  the  preceding  observations  are 
correct)  in  point  of  certainty.  And  if  we  consider,  not  what 
mankind  would  have  been  justified  in  believing  in  the  infancy 
of  their  knowledge,  but  what  may  rationally  be  believed  in  its 
present  more  advanced  state,  we  shall  find  ourselves  warranted 
in  considering  this  fundamental  law,  though  itself  obtained  by 
induction  from  particular  laws  of  causation,  as  not  less  certain, 
but  on  the  contrary,  more  so,  than  any  of  those  from  which  it 
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was  drawn.  It  adds  to  them  as  much  proof  as  it  receives  from 
them.  For  there  is  probably  no  one  even  of  the  best  esta- 
blished laws  of  causation  which  is  not  sometimes  counteracted^ 
and  to  which,  therefore,  apparent  exceptions  do  not  present 
themselves,  which  would  have  necessarily  and  justly  shaken 
the  confidence  of  mankind  in  the  universality  of  those  laws, 
if  inductive  processes  founded  on  the  universal  law  had  not 
enabled  us  to  refer  those  exceptions  to  the  agency  of  counter- 
acting causes,  and  thereby  reconcile  them  with  the  law  with 
which  they  apparently  conflict.  Errors,  moreover,  may  have 
slipped  into  the  statement  of  any  one  of  the  special  laws, 
through  inattention  to  some  material  circumstance :  and  in- 
stead of  the  true  proposition,  another  may  have  been  enun« 
ciated,  false  as  an  universal  law,  though  leading,  in  all  cases 
hitherto  observed,  to  the  same  result.  To  the  law  of  causation, 
on  the  contrary,  we  not  only  do  not  know  of  any  exception, 
but  the  exceptions  which  limit  or  apparently  invalidate  the 
special  laws,  are  so  far  from  contradicting  the  universal  one, 
that  they  confirm  it ;  since  in  all  cases  which  are  sufiSciently 
open  to  our  observation,  we  are  able  to  trace  the  difference  of 
result,  either  to  the  abs^ence  of  a  cause  which  had  been  present 
in  ordinary  cases,  or  to  the  presence  of  one  which  had  been 
ab  tent. 

The  law  of  cause  and  effect,  being  thus  certain,  is  capable 
of  imparting  its  certainty  to  all  other  inductive  propositions 
wbiob  can  be  deduced  from  it;  and  the  narrower  inductions 
may  be  regarded  as  receiving  their  ultimate  sanction  from 
that  law,  since  there  is  no  one  of  them  which  is  not  rendered 
more  certain  than  it  was  before,  when  we  are  able  to  connect 
it  with  that  larger  induction,  and  to  show  that  it  cannot  be 
denied,  consistently  with  the  law  that  everything  which  begins 
to  exist  has  a  cause.  And  hence  we  are  justified  in  the 
seeming  inconsistency,  of  holding  induction  by  simple  ena- 
meration\o  be  good  for  proving  this  general  truth,  the  foun- 
dation of  scientific  induction,  and  yet  refusing  to  rely  on  it 
for  any  of  the  narrower  inductions.  I  fully  admit  that  if  the 
law  of  causation  were  unknown,  generalization  in  the  more 
obvious  cases  of  uniformity  in  phenomena  would  nevertheless 
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be  possible^  and  though  in  all  cases  more  or  less  precarious, 
and  in  some  extremely  so,  would  suffice  to  constitute  a  certain 
measure  of  probability  :  but  what  the  amount  of  this  proba- 
bility might  be,  we  are  dispensed  from  estimating,  since  it 
never  could  amount  to  the  degree  of  assurance  which  the  pro- 
position acquires,  when,  by  the  application  to  it  of  the  Four 
Methods,  the  supposition  of  its  falsity  is  shown  to  be  incon- 
sistent with  the  Law  of  Causation.  We  are  therefore  logically 
entitled,  and,  by  the  necessities  of  scientific  Induction,  required, 
to  disregard  the  probabilities  derived  from  the  early  rude 
method  of  generalizing,  and  to  consider  no  minor  generaliza- 
tion as  proved  except  so  far  as  the  law  of  causation  confirms 
it,  nor  probable  except  so  fiir  as  it  may  reasonably  be  expected 
to  be  so  confirmed. 

§  4.  The  assertion,  that  our  inductive  processes  assume 
the  law  of  causation,  while  the  law  of  causation  is  itself  a 
ease  of  induction,  is  a  paradox,  only  on  the  old  theory  of 
reasoning,  which  supposes  the  universal  truth,  or  major  pre- 
mise, in  a  ratiocination,  to  be  the  real  proof  of  the  particular 
truths  which  are  ostensibly  inferred  from  it.  According  to  the 
doctrine  maintained  in  the  present  treatise,''^  the  major  premise 
is  not  the  proof  of  the  conclusion,  but  is  itself  proved,  along 
with  the  conclusion  from  the  same  evidence.  '^  All  men  are 
mortaP'  is  not  the  proof  that  Lord  Palmerston  is  mortal ;  but 
our  past  experience  of  mortality  authorizes  us  to  infer  both 
the  general  truth  aAd  the  particular  fact,  and  the  one  with, 
exactly  the  same  degree  of  assurance  as  the  other.  The  mortality 
of  Lord  Palmerston  is  not  an  inference  from  the  mortality  of  all  f 
men,  but  from  the  experience  which  proves  the  mortality  of  all 
men;  and  is  a  correct  inference  from  experience, if  that  general 
truth  is  so  too.  This  relation  between  our  general  beliefs 
and  their  particular  applications  holds  equally  true  in  the 
more  comprehensive  case  which  we  are  now  discussing.  Any 
new  fact^of  causation  inferred  by  induction,  is  rightly  inferred, 
if  no  other  objection  can  be  made  to  the  inference  than  can  be 

*  Book  ii.  obap.  iii. 
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made  to  the  general  trath  that  every  event  has  a  cause.  The 
utmost  certainty  which  can  be  given  to  a  conclusion  arrived  at 
in  the  way  of  inference,  stops  at  this  point.  When  we  have 
ascertained  that  the  particular  conclusion  must  stand  jot  fall 
with  the  general  uniformity  of  the  laws  of  nature — that  it  is 
liable  to  no  doubt  except  the  doubt  whether  every  event  has  a 
cause — ^we  have  done  all  that  can  be  done  for  it  The  strongest 

I  assurance  we  can  obtain  of  any  theory  respecting  the  cause  of 

I  a  given  phenomenon,  is  that  the  phenomenon  has  either  that 

\ cause  or  none. 

The  latter  supposition  might  have  been  an  admissible  one  in 
a  very  early  period  of  our  study  of  nature.  But  we  have  been 
able  to  perceive  that  in  the  stage  which  mankind  have  now 
reached,  the  generalization  which  gives  the  Law  of  Universal 
Causation  has  grown  into  a  stronger  and  better  induction,  one 
deserving  of  greater  reliance,  than  any  of  the  subordinate 
generalizations.     We  may  even,  I  think,  go  a  step  further 

I  than  this,  and  regard  the  certainty  of  that  great  induction 
as  not  merely  comparative,  but,  for  all  practical  purposes, 
complete. 

The  considerations,  which,  as  I  apprehend,  give,  at  the 
present  day,  to  the  proof  of  the  law  of  uniformity  of  succession 
as  true  of  all  phenomena  without  exception,  this  character  of 
completeness  and  conclusiveness,  are  the  following : — First, 

J  that  we  now  know  it  directly  to  be  true  of  far  the  greatest 
number  of  phenomena;  that  there  are  none  of  which  we  know 
it  not  to  be  true,  the  utmost  that  can  be  said  being,  that  of 
some  we  cannot  positively  from  direct  evidence  affirm  its 
truth ;  while  phenomenon  after  phenomenon,  as  they  become 

j  better  known  to  us,  are  constantly  passing  from  the  latter 

I  class  into  the  former ;  and  in  all  cases  in  which  that  transition 
hc^  not  yet  taken  place,  the  absence  of  direct  proof  is  ac- 
counted for  by  the  rarity  or  the  obscurity  of  the  phenomena^ 
our  deficient  means  of  observing  them,  or  the  logical  diffi- 
culties arising  from  the  complication  of  the  circumstances  in 
which  they  occur ;  insomuch  that,  notwithstanding  as  rigid  a 
dependence  on  given  conditions  as  exists  in  the  case  of  any 
other  phenomenon^  it  was  not  likely  that  we  should  be  better 
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acquainted  with  those  conditions  than  we  are.  Besides  this 
first  class  of  considerations^  there  is  a  second^  which  still  fur- 
ther corroborates  the  conclusion.  Although  there  kre  phe-  i 
nomenar  the  production  and  changes  of  which  elude  all  our  ! 
attempts  to  reduce  them  universally  to  any  ascertained  law ; 
yet  in  every  such  case,  the  phenomenon,  or  the  objects  con-  ; 
cerned  in  it,  are  found  in  some  instances  to  obey  the  known  ' 
laws  of  nature.  Thejvind,  for  example,  is  the  type  of  uncer- 
tainty and  caprice,  yet  we  find  it  in  some  cases  obeying  with 
as  much  constancy  as  any  phenomenon  in  nature  the  law  of 
the  tendency  of  fluids  to  distribute  themselves  so  as  to  equalize 
the  pressure  on  every  side  of  each  of  their  particles ;  as  in  the 
case  of  the  trade  winds,  and  the  monsoons.  Lightning  might 
once  have  been  supposed  to  obey  no  laws;  but  since  it  has 
been  ascertained  to  be  identical  with  electricity,  we  know  that 
the  very  same  phenomenon  in  some  of  its  manifestations  is  I 
implicitly  obedient  to  the  action  of  fixed  causes.  I  do  not 
believe  that  there  is  now  one  object  or  event  in  all  our  expe- 
rience of  nature,  within  the  bounds  of  the  solar  system  at  leasts 
which  has  not  either  been  ascertained  by  direct  observation  to 
follow  laws  of  its  own,  or  been  proved  to  be  closely  similar  to 
objects  and  events  which,  in  more  familiar  manifestations,  or 
on  a  more  limited  scale,  follow  strict  laws :  our  inability  to 
trace  the  same  laws  on  a  larger  scale  and  in  the  more  recon- 
dite instances,  being  accounted  for  by  the  number  and  compli- 
cation of  the  modifying  causes,  or  by  their  inaccessibility  to 
observation. 

The  progress  of  experience,  therefore,  has  dissipated  the 
doubt  which  must  have  rested  on  the  universality  of  the  law 
of  causation  while  there  were  phenomena  which  seemed  to  be 
M>  generis,  not  subject  to  the  same  laws  with  any  other  class 
of  phenomena,  and  not  as  yet  ascertained  to  have  peculiar 
laws  of  their  own.  This  great  generalization,  however,  might 
reasonably  have  been,  as  it  in  fact  was,  act«d  on  as  a  proba- 
bility of  the  highest  order,  before  there  were  sufficient  grounds 
for  receiving  it  as  a  certainty.  In  matters  of  evidence,  as  in  ; 
all  other  human  things,  we  neither  require,  nor  can  attain,  the 
absolute.    We  must  hold  even  our  strongest  convictions  with 
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an  opening  left  in  our  minds  for  the  reception  of  facts  whicb 
contradict  them;  and  only  when  we  have  taken  this  precau- 
tion^ have  we  earned  the  right  to  act  upon  our  convictions 
with  complete  confidence  when  no  such  contradiction  appears. 
Whatever  has  been  found  true  in  innumerable  instances^  and 
never  found  to  be  false  after  due  examination  in  anj^  we  are 
safe  in  acting  on  as  universal  provisionally^  until  an  undoubted 
exception  appears ;  provided  the  nature  of  the  case  be  such 
that  a  real  exception  could  scarcely  have  escaped  notice. 
When  every  phenomenon  that  we  ever  knew  sufficiently  well 
to  be  able  to  answer  the  question^  had  a  cause  on  which  it  was 
invariably  consequent,  it  was  more  rational  to  suppose  that 
our  inability  to  assign  the  causes  of  other  phenomena  arose 
from  our  ignorance,  than  that  there  were  phenomena  which 
were  uncaused,  and  which  happened  to  be  exactly  those  which 
we  had  hitherto  had  no  sufficient  opportunity  of  studying. 

It  must,  at  the  same  time,  be  remarked,  that  the  reasons 
for  this  reliance  do  not  hold  in  circumstances  unknown  to  us, 
and  beyond  the  possible  range  of  our  experience.  In  distant 
parts  of  the  stellar  regions,  where  the  phenomena  may  be 
entirely  unlike  those  with  which  we  are  acquainted,  it  would 
be  folly  to  affirm  confidently  that  this  general  law  prevails^ 
any  more  than  those  special  ones  which  we  have  found  to  hold 
universally  on  our  own  planet.  The  uniformity  in  the  suc- 
cession of  events,  otherwise  called  the  law  of  causation,  must 
be  received  not  as  a  law  of  the  universe,  but  of  that  portion  of 
it  only  which  is  within  the  range  of  our  means  of  sure  obser- 
vation, with  a  reasonable  degree  of  extension  to  adjacent  cases. 
To  extend  it  further  is  to  make  a  supposition  without  evidence^ 
and  to  which,  in  the  absence  of  any  ground  from  experience 
for  estimating  its  degree  of  probability,  it  would  be  idle  to 
attempt  to  assign  any.*^ 

*  One  of  the  most  rising  thinkers  of  the  new  geaention  in  Fraaoe,  M. 
Taine  (who  has  given,  in  the  Revue  des  Deux  Mondes,  the  most  masterly  analysis, 
at  least  in  one  point  of  view,  ever  made  of  the  present  work),  though  he  rejects,  on 
this  and  similar  points  of  psychology,  the  intuition  theoiy  in  its  ordinary  form, 
nevertheless  assigns  to  the  law  of  causation,  and  to  some  other  of  the  most  uni- 
▼ersal  laws,  that  certainty  beyond  the  bounds  of  human  experience,  which  I 
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bRve  Dot  been  ftble  to  accord  to  them.  He  does  this  od  the  faith  of  oar  faculty 
of  abstractioD,  in  irhioh  he  seema  to  reoogniae  an  independent  source  of  evidenoe, 
not  indeed  disdofling  truths  not  contained  in  our  experience,  but  affording  an 
assurance  which  experience  caonot  give,  of  the  universality  of  those  which  it 
does  contain.  By  abstraction  M.  Taine  seems  to  think  that  we  are  able,  not 
merely  to  analyse  that  part  of  nature  which  we  see,  and  exhibit  apart  the  elements 
which  pervade  it,  but  to  distinguish  such  of  them  as  are  elements  of  the  system 
of  nature  considered  as  a  whole,  not  incidents  belonging  to  our  limited  torrestrial 
experience.  I  am  not  sure  that  I  fhlly  entor  into  M.  Taine's  meaning ;  but  I 
confess  I  do  not  see  how  any  mere,  abstract  conception,  elicited  by  our  minds 
finom  our  experience,  can  be  evidence  of  an  objective  fact  in  universal  Nature^ 
beyond  what  the  experience  itself  bears  witness  of ;  or  how,  in  the  process  of 
interpreting  in  general  language  the  testimony  of  experience,  the  limitations  of 
the  testimony  itself  can  be  cast  off. 

Dr.  Ward,  in  an  able  article  in  the  Dublin  Review  for  October  1871,  con- 
tends that  the  uniformity  of  Nature  cannot  be  proved  from  experience,  but  from 
"transcendental  considerations"  only,  and  that,  consequently,  all  physical 
soieDce  would  be  deprived  of  its  basis,  if  such  transcendental  proof  were  im- 
possible. 

When  physical  science  is  said  to  depend  on  the  assumption  that  the  course 
of  nature  is  invariable,  all  that  is  meant  is  that  the  conclusions  of  physical 
science  are  not  known  as  absoluie  truths :  the  truth  of  them  is  conditional  on 
the  uniformity  of  the  course  of  nature ;  and  all  that  the  most  conclusive  ob- 
servations and  experiments  can  prove,  is  that  the  result  arrived  at  will  be  true 
if,  and  as  long  as,  the  present  kws  of  nature  are  valid.  But  this  i»  all  the 
assurance  we  require  for  the  guidsnce  of  our  conduct.  Dr.  Ward  himself  does 
not  think  that  his  transcendental  proofs  make  it  practically  greater ;  for  he 
believes,  as  a  Catholic,  that  the  course  of  nature  not  only  has  been,  but  fre- 
quently and  even  daily  is,  suspended  by  supernatural  intervention. 

But  though  this  conditional  conclusiveness  of  the  evidence  of  experienoe, 
which  is  sufficient  for  the  purposes  of  life,  is  all  that  I  was  necessarily  con- 
cerned to  prove,  I  have  given  reasons  for  thinking  that  the  uniformity,  as 
itself  a  part  of  experience,  is  sufficiently  proved  to  justify  undoubting  reliance 
on  it.     This,  Dr.  Ward  contests,  for  the  following  reasons : — 

First  (p.  315),  supposing  it  true  that  there  has  hitherto  been  no  well  au- 
thenticated case  of  a  breach  in  the  uniformity  of  nature ;  "  the  number  of 
natural  agents  constantly  at  work  is  incalculably  large;  and  the  observed 
cases  of  uniformity  in  their  action  must  be  immeasurably  fewer  than  one 
thousandth  of  the  whole.  Scientific  men,  we  assume  for  the  moment,  have 
discovered  that  in  a  certain  proportion  of  instances — ^immeasurably  fewer  than 
one  thousandth  of  the  whole — a  certain  fact  has  prevailed  ;  the  fact  of  uni- 
formity ;  and  they  have  not  found  a  single  instance  in  which  that  fact  does  not 
prevaiL  Are  they  justified,  we  ask,  in  inferring  from  these  premises  that  the 
fact  is  universal  T  Surely  the  question  answers  itself.  Let  us  make  a  very 
grotesque  supposition,  in  which,  however,  the  conclusion  would  really  be  tried 
according  to  the  arguments  adduced.  In  some  desert  of  Africa  there  is  an 
enormous  connectod  edifice,  surrounding  some  vast  space,  in  which  dwell  certain 
reasonable  beings,  who  are  unable  to  leave  the  enclosure.    In  this  edifice  are 
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more  than  a  thoaaand  chambers,  which  some  years  ago  were  entirely  locked 
up,  and  the  keys  no  one  knew  whem  By  constant  diligence  twenty -five  keys 
nave  been  found,  out  of  the  whole  number ;  and  the  corresponding  chambers, 
situated  promiscuously  throughout  the  edifice,  have  been  opened.  Each 
chamber,  when  examined,  is  found  to  be  in  the  precise  shape  of  a  dodecahedron. 
Are  the  inhabitants  justified  on  that  account  in  holding  with  certitude  that  the 
remaining  975  chambers  are  built  on  the  same  plan  ?" 

Not  with  perfect  certitude,  but  (if  the  chambers  to  which  the  keys  have 
been  found  are  really  "  situated  promiscuoufdy")  with  so  high  a  degree  of  pro- 
bability that  they  would  be  justified  in  acting  upon  the  presumption  until  an 
exception  appeared. 

Dr.  Ward's  argument,  however,  does  not  touch  mine  as  it  stands  in  the 
text.  My  argument  is  grounded  on  the  fact  that  the  uniformity  of  the  course 
of  nature  as  a  whole,  is  constituted  by  the  uniform  sequences  of  special  effects 
from  special  natural  agencies;  that  the  number  of  these  natural  agencies  in  the 
part  of  the  universe  known  to  us  is  not  incalculable,  nor  even  extremely  great ; 
that  we  have  now  reason  to  think  that  at  least  the  far  greater  number  of  them, 
if  not  separately,  at  least  in  some  of  the  combinations  into  which  they  enter, 
have  been  made  sufficiently  amenable  to  observation,  to  have  enabled  us 
actually  to  ascertain  some  of  their  fixed  laws  ;  and  that  tliis  amount  of  ex- 
perience justifies  the  same  degree  of  assurance  that  the  coarse  of  nature  is 
uniform  throughout,  which  we  previously  had  of  the  uniformity  of  sequence 
among  the  phenomena  best  known  to  us.  This  view  of  the  subject,  if  correct, 
destroys  the  force  of  Dr.  Ward's  first  argument. 

His  second  argument  is,  that  many  or  most  persons,  both  scientific  and  un- 
■dentific,  believe  that  there  cure  well  authenticated  cases  of  breach  in  the  uni- 
formity of  nature^  namely  miracles.  Neither  does  this  consideration  touch  what 
I  have  said  in  the  text.  I  admit  no  other  uniformity  in  the  events  of  nature 
than  the  law  of  Causation  ;  and  (as  I  have  explained  in  the  chapter  of  this 
volume  which  treats  of  the  Grounds  of  Disbelief)  a  miracle  is  no  exception  to 
that  law.  In  every  case  of  alleged  miracle^  a  new  antecedent  is  affirmed  to 
exist ;  a  eounteractiftg  eauee,  namely  the  volition  of  a  supernatural  being.  To 
all,  therefore,  to  whom  beings  with  superhuman  power  over  nature  are  a  vera 
eauaa,  a  miracle  is  a  cote  of  the  Law  of  Universal  Causation,  not  a  deviation 
from  it. 

Dr.  Ward's  last,  and  as  he  says,  strongest  argument,  is  the  familiar  one  of 
Beid,  Stewart,  and  their  followers — ^that  whatever  knowledge  experience  gives 
OS  of  the  past  and  present,  it  gives  us  none  of  the  future.  I  confess  that  I  see 
no  force  whatever  in  this  argument.  Wherein  does  a  future  fact  differ  from  a 
present  or  a  past  fact,  except  in  their  merely  momentary  relation  to  the  human 
beings  at  present  in  existence  T  The  answer  made  by  Priestley,  in  his  Examina- 
tion of  Eeid,  seems  to  me  sufficient,  viz.  that  though  we  have  had  no  experience 
of  what  is  future,  we  have  had  abundant  experience  of  what  io<u  future.  The 
"  leap  in  the  dark  "  (as  Professor  Bain  calls  it)  from  the  past  to  the  future,  is 
exactly  as  much  in  the  dark  and  no  more,  as  the  leap  from  a  past  which  we 
have  personally  observed,  to  a  past  which  we  have  not.  I  agree  with  Mr.  Bain 
in  the  opinion  that  the  resemblance  of  what  we  have  not  experienced  to  what 
we  have,  is,  by  a  law  of  our  nature,  presumed  through  the  mere  energy  of  the 
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idea,  before  experience  has  proved  it.  This  psychological  tnith,  however,  is  not, 
u  Dr.  Ward  when  criticising  Mr.  Bain  appears  to  think,  inconsistent  with  the 
logiecd  truth  that  experience  does  prove  it.  The  proof  comes  after  the  pre- 
sumption, and  consists  in  its  invariable  verification  by  experienoe  when  the 
experience  arrives.  The  fact  which  while  it  was  future  could  not  be  observed, 
having  as  yet  no  existence,  is  always,  when  it  becomes  present  and  etM  be  ob- 
served, found  conformable  to  the  past. 

Dr.  M'Cosh  maintains  (Examination  of  Mr.  J.  S.  Mill's  Philosophy,  p.  257) 
that  the  uniformity  of  the  course  of  nature  is  a  different  thing  from  the  law 
of  causation  ;  and  while  he  allows  that  the  former  is  only  proved  by  a  long 
continuance  of  experience,  and  that  it  is  not  inconceivable  nor  necessarily  in- 
credible that  there  may  be  worlds  in  which  it  does  not  prevail,  he  considers  the 
law  of  causation  to  be  known  intuitively.  There  is,  howcTcr,  no  other  uni- 
formity in  the  events  of  nature  than  that  which  arises  from  the  law  of  causa- 
tion :  so  long  therefore  as  there  remained  any  doubt  that  the  course  of  nature 
was  uniform  throughout,  at  least  when  not  modified  by  the  intervention  of  a 
new  (supernatural)  cause,  a  doubt  was  necessarily  implied,  not  indeed  of  the 
reaHty  of  causation,  but  of  its  universality.  If  the  uniformity  of  the  course  of 
nature  has  any  exceptions — if  any  events  succeed  one  another  without  fixed 
laws— to  that  extent  the  law  of  causation  fails  ;  there  are  events  which  do  not 
depend  on  causes. 


CHAPTER  XXIL 


OF    UNIFORMITIES    OF   COEXISTENCE    NOT   DEPENDENT 
ON    CAUSATION. 

§  1.  The  order  of  the  occurrence  of  phenomena  in  time, 
is  either  successive  or  simultaneous;  the  uniformities^  there- 
fore^ which  obtain  in  their  occurrence^  are  either  uniformities 
of  succession  or  of  coexistence.  Uniformities  of  succession 
are  all  comprehended  under  the  law  of  causation  and  its  conse- 
quences. Every  phenomenon  has  a  cause^  which  it  invariably 
follows ;  and  from  this  are  derived  other  invariable  sequences 
among  the  successive  stages  of  the  same  effect^  as  well  as 
between  the  effects  resulting  from  causes  which  invariably 
succeed  one  another. 

In  the  same  manner  with  these  derivative  uniformities  of 
succession^  a  great  variety  of  uniformities  of  coexistence  also 
take  their  rise.  Coordinate  effects  of  the  same  cause  naturally 
coexist  with  one  another.  High  water  at  any  point  on  the 
earth's  surface^  and  high  water  at  the  point  diametrically 
opposite  to  it^  are  jeffects  uniformly  simultaneous,  resulting 
from  the  direction  in  which  the  combined  attractions  of  the 
sun  and  moon  act  upon  the  waters  of  the  ocean.  An  eclipse 
of  the  sun  to  us,  and  an  eclipse  of  the  earth  to  a  spectator 
situated  in  the  moon,  are  in  like  manner  phenomena  invariably 
coexistent;  and  their  coexistence  can  equally  be  deduced  from 
the  laws  of  their  production. 

It  is  an  obvious  question,  therefore,  whether  all  the  uni- 
formities of  coexistence  among  phenomena  may  not  be  accounted 
for  in  this  manner.  And  it  cannot  be  doubted  that  between 
phenomena  which  are  themselves  effects,  the  coexistences  must 
necessarily  depend  on  the  causes  of  those  phenomena.  If  they 
are  effects  immediately  or  remotely  of  the  same  cause,  they 
cannot  coexist  except  by  virtue  of  some  laws  or  properties  of 
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that  cause :  if  they  are  effects  of  different  causes^  they  cannot  i 
coexist  unless  it  be  because  their  causes  coexist;  and  the  uni-> 
forinity  of  coexistence,  if  such  there  be,  between  the  effects, 
proves  that  those  particular  causes,  within  the  limits  of  our 
observation,  have  uniformly  been  coexistent. 

§  2.  But  these  same  considerations  compel  us  to  recognise 
that  there  must  be  one  class  of  coexistences  which  cannot 
depend  on  causation ;  the  coexistences  between  the  ultimate 
properties  of  things — those  properties  which  are  the  causes 
of  all  phenomena,  but  are  not  themselves  caused  by  any 
phenomenon,  and  a  cause  for  which  could  only  be  sought  by 
ascending  to  the  origin  of  all  things.  Yet  among  these 
ultimate  properties  there  are  not  only  coexistences,  but  uni- 
formities of  coexistence.  General  propositions  may  be,  and 
are,  formed,  which  assert  that  whenever  certain  properties  are 
found,  certain  others  are  found  along  with  them.  We  per- 
ceive an  object ;  say,  for  instance,  water.  We  recognise  it  to 
be  water,  of  course  by  certoin  of  its  properties.  Having 
recognised  it,  we  are  able  to  affirm  of  it  innumerable  other 
properties ;  which  we  could  not  do  unless  it  were  a  general 
truth,  a  law  or  uniformity  in  nature,  that  the  set  of  properties 
by  which  we  identify  thesubstance  as  water,  always  have  those 
other  properties  conjoined  with  them. 

In  a  former  place,*  it  has  been  explained  in  some  detail 
what  is  meant  by  the  Kinds  of  objects ;  those  classes  which 
differ  from  one  another  not  by  a  limited  and  definite,  but  by 
an  indefinite  and  unknown,  number  of  distinctions.  To  this 
we  have  now  to  add,  that  every  proposition  by  which  anything 
is  asserted  of  a  Kind,  affirms  an  uniformity  of  coexistence. 
Since  we  know  nothing  of  Kinds  but  their  properties,  thei 
Kind,  to  us,  is  the  set  of  properties  by  which  it  is  identified,} 
and  which  must  of  course  be  sufficient  to  distinguish  it  from 
every  other  kind.f   In  affirming  anything,  therefore,  of  a  Kind, 


•  Book  i.  chap.  vii. 
f  In  some  cases,  a  Kind  is  sufficiently  identified  by  some  one  remarkable 
property  :  but  most  commonly  several  are  required  ;  each  property  considered 
VOL.  II.  ^ 
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we  are  aflSrming  something  to  be  uniformly  coexistent  with 
the  properties  by  which  the  kind  is  recognised ;  and  that  w 
the  sole  meaning  of  the  assertion. 

Among  the  uniformities  of  coexistence  which  exist  in  na- 
ture, may  hence  be  numbered  all  the  properties  of  Kinds.  The 
whole  of  these^  however,  are  not  independent  of  causation, 
but  only  a  portion  of  them.  Some  are  ultimate  properties, 
others  derivative;  of  some,  no  cause  can  be  assigned,  but 
others  are  manifestly  dependent  on  causes.  Thus,  pure 
oxygen  gas  is  a  Kind,  and  one  of  its  most  unequivocal  pro- 
perties is  its  gaseous  form :  this  property,  however,  has  for 
its  cause  the  presence  of  a  certain  quantity  of  latent  heat ; 
and  if  that  heat  could  be  taken  away  (as  has  been  done 
from  so  many  gases  in  Faraday's  experiments),  the  gaseous 
form  would  doubtless  disappear,  together  with  numerous 
other  properties  which  depend  on,  or  are  caused  by,  that 
property. 

In  regard  to  all  substances  which  are  chemical  compounds, 
and  which  therefore  may  be  regarded  as  products  of  the  juxta- 
position of  substances  different  in  Kind  from  themselves,  there 
is  considerable  reason  to  presume  that  the  specific  properties  of 
the  compound  are  consequent,  as  effects,  on  some  of  the  pro- 
perties of  the  elements,  though  little  progress  has  yet  been 
made  in  tracing  any  invariable  relation  between  the  latter  and 
the  former.  Still  more  strongly  will  a  similar  presumption 
exist,  when  the  object  itself,  as  in  the  case  of  organized  beings, 
is  no  primeval  agent,  but  an  effect,  which  depends  on  a  cause 
or  causes  for  its  very  existence.  The  Kinds  therefore  which 
are  called  in  chemistry  simple  substances,  or  elementary  natural 
agents,  are  the  only  ones,  any  of  whose  properties  can  with 


singly,  being  a  joint  property  of  that  and  of  other  Kinds.  The  colour  and 
brightness  of  the  diamond  are  common  to  it  with  the  paste  from  which  false 
diamonds  are  made ;  its  ootohedral  form  is  common  to  it  with  alum,  and 
magnetic  iron  ore  ;  but  the  colour  and  brightness  and  the  form  together,  iden- 
tify  its  Kind ;  that  is,  are  a  mark  to  us  that  it  is  combustible ;  that  when  burnt 
it  produces  carbonic  acid ;  that  it  cannot  be  out  with  any  known  substance ; 
together  with  many  other  ascertained  properties,  and  the  fikot  that  there  exist 
«■  indefinite  number  still  unascertained. 
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certainty  be  considered  ultimate;  and  of  these  the  ultimate 
properties  are  probably  much  more  numerous  than  we  at  pre- 
sent recognise^  since  every  successful  instance  of  the  resolution 
of  the  properties  of  their  compounds  into  simpler  laws, 
generally  leads  to  the  recognition  of  properties  in  the  elements 
distinct  from  any  previously  known.  The  resolution  of  the 
laws  of  the  heavenly  motions,  established  the  previously  un- 
known ultimate  property  of  a  mutual  attraction  between  all 
bodies :  the  resolution,  so  far  as  it  has  yet  proceeded,  of  the 
laws  of  crystallization,  of  chemical  composition,  electricity, 
magnetism,  &c.  points  to  various  polarities,  ultimately  in- 
herent in  the  particles  of  which  bodies  are  composed;  the 
comparative  atomic  weights  of  different  kinds  of  bodies  were 
ascertained  by  resolving,  into  more  general  laws,  the  uniformi- 
ties observed  in  the  proportions  in  which  substances  combine 
with  one  another;  and  so  forth.  Thus  although  every  reso- 
lution of  a  complex  uniformity  into  simpler  and  more  elemen- 
tary laws  has  an  apparent  tendency  to  diminish  the  number 
of  the  ultimate  properties,  and  really  does  remove  many  pro- 
perties from  the  list ;  yet,  (since  the  result  of  this  simplifying 
process  is  to  trace  up  an  ever  greater  variety  of  different  effects 
to  the  same  agents,)  the  farther  we  advance  in  this  direction, 
the  greater  number  of  distinct  properties  we  are  forced  to 
recognise  in  one  and  the  same  object :  the  coexistences  of  which 
properties  must  accordingly  be  ranked  among  the  ultimate 
generalities  of  nature. 

§  3.     There  are,  therefore,  only  two  kinds  of  propositions 
which   assert  uniformity  of  coexistence  between  properties. 
Either  the  properties  depend  on  causes,  or  they  do  not.     If 
they  do,  the  proposition  which  affirms  them  to  be  coexistent 
is  a  derivative  law  of  coexistence  between  effects,  and  until 
resolved  into  the  laws  of  causation  on  which  it  depends,  is  an  * 
empirical  law,  and  to  be  tried  by  the  principles  of  induction  to  . 
which  such  laws  are  amenable.     If,  on  the  other  hand,  the 
properties  do  not  depend  on  causes,  but  are  ultimate  properties;  ) 
then  if  it  be  true  that  they  invariably  coexist,  they  must  all  be 
ultimate  properties  of  one  and  the  same  Kind ;  and  it  is  of 

8—2 
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I  these  only  that  the  coexistences  can  be  classed  as  a  peculiar 
sort  of  laws  of  nature. 

When  we  affirm  that  all  crows  are  black,  or  that  all  negroes 
have  woolly  hair,  we  assert  an  uniformity  of  coexistence.  We 
assert  that  the  property  of  blackness,  or  of  having  woolly  hair, 
invariably  coexists  with  the  properties  which,  in  common 
language,  or  in  the  scientific  classification  that  we  adopt,  are 
taken  to  constitute  the  class  crow,  or  the  class  negro.  Now, 
supposing  blackness  to  be  an  ultimate  property  of  black 
objects,  or  woolly  hair  an  ultimate  property  of  the  animals 
which  possess  it;  supposing  that  these  properties  are  not 
results  of  causation,  are  not  connected  with  antecedent  pheno- 
mena by  any  law ;  then  if  all  crows  are  black,  and  all  negroes 
have  woolly  hair,  these  must  be  ultimate  properties  of  the 
Kind  croio,  or  negro,  or  of  some  Kind  which  includes  them. 
If,  on  the  contrary,  blackness  or  woolly  hair  be  an  effect 
I  depending  on  causes,  these  general  propositions  are  manifestly 
empirical  laws;  and  all  that  has  already  been  said  respecting 
that  class  of  generalizations  may  be  applied  without  modifica- 
tion to  these. 

Now,  we  have  seen  that  in  the  case  of  all  compounds — of 

all  things,  in  short,  except  the  elementary  substances  and 

primary  powers  of  nature — the  presumption  is,  that  the  pro- 

'  perties  do  really  depend  upon  causes ;  and  it  is  impossible  in 

any  case  whatever  to  be  certain  that  they  do  not.     We  there- 

j  fore  should  not  be  safe  in  claiming  for  any  generalization  re- 

\  specting  the  coexistence  of  properties,  a  degree  of  certainty  to 

'j  which,  if  the  properties  should  happen  to  be  the  result  of 

causes,  it  would  have  no  claim.     A  generalization  respecting 

coexistence,  or  in  other  words   respecting  the  properties  of 

Kinds,  may  be  an  ultimate  truth,  but  it  may,  also,  be  merely  a 

derivative  one;   and  since,  if  so,  it  is  one  of  those  derivative 

laws  which   are   neither   laws  of  causation,  nor   have   been 

resolved  into  the  laws  of  causation  on  which  they  depend,  it 

can  possess  no  higher  degree  of  evidence  than  belongs  to  an 

empirical  law. 

§  4.     This  conclusion  will  be  confirmed  by  the  considera- 
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f  ion  of  one  great  deficiency,  which  precludes  the  application 
to  the  ultimate  uniformities  of  coexistence,  of  a  system  of 
rigorous  scientific  induction,  such  as  the  uniformities  in  the 
succession  of  phenomena  have  been  found  to  admit  of.  The 
basis  of  such  a  system  is  wanting :  there  is  no  general  axiom, 
standing  in  the  same  relation  to  the  uniformities  of  coexiste*ice 
as  the  law  of  causation  does  to  those  of  succession.  The 
Methods  of  Induction  applicable  to  the  ascertainment  of  causes 
aind  efiects,  are  grounded  on  the  principle  that  everything 
which  has  a  beginning  must  have  some  cause  or  other ;  that 
among  the  circumstances  which  actually  existed  at  the  time  of 
its  commencement,  there  is  certainly  some  one  combination, 
on  which  the  efiect  in  question  is  unconditionally  consequent, 
and  on  the  repetition  of  which  it  would  certainly  again  recur. 
But  in  an  inquiry  whether  some  kind  (as  crow)  universally 
possesses  a  certain  property  (as  blackness),  there  is  no  room 
for  any  assumption  analogous  to  this.  We  have  no  previous 
certainty  that  the  property  must  have  something  which  con- 
stantly coexists  with  it ;  must  have  an  invariable  coexistent 
in  the  same  manner  as  an  event  must  have  an  invariable  ante- 
cedent. When  we  feel  pain,  we  must  be  in  some  circumstances 
under  which  if  exactly  repeated  we  should  always  feel  pain. 
Sat  when  we  are  conscious  of  blackness,  it  does  not  follow  that 
there  is  something  else  present  of  which  blackness  is  a  constant 
accompaniment.  There  is,  therefore,  no  room  for  elimination ; 
no  Method  of  Agreement  or  Difference,  or  of  Concomitant 
Variations  (which  is  but  a  modification  either  of  the  Method 
of  Agreement  or  of  the  Method  of  Difference).  We  cannot 
conclude  that  the  blackness  we  see  in  crows  must  be  an  inva- 
riable property  of  crows,  merely  because  there  is  nothing  else 
present  of  which  it  can  be  an  invariable  property.  We  there-  ^ 
fore  inquire  into  the  truth  of  a  proposition  like  *'  All  crows  are  ' 
black/'  under  the  same  disadvantage  as  if,  in  our  inquiries  into 
causation,  we  were  compelled  to  let  in,  as  one  of  the  possi-  ' 
Lilities,  that  the  effect  may  in  that  particular  instance  have  | 
arisen  without  any  cause  all. 

To  overlook  this  grand  distinction  was,  as  it  seems  to  me, « 
the  capital  error  in   Bacon's  view  of  inductive  philosophy./ 
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The  principle  of  elimination,  that  great  logical  instrament 
which  he  had  the  immense  merit  of  first  bringing  into  general 
use,  he  deemed  applicable  in  the  same  sense,  and  in  as  un- 

I  qualified  a  manner,  to  the  investigation  of  the  coexistences, 

\as  to  that  of  the  successions  of  phenomena.  He  seems  to  have 
thought  that  as  every  event  has  a  cause,  or  invariable  ante-, 
.cedent,  so  every  property  of  an  object  has  an  invariable  co* 

(existent,  which  he  called  its  Form :  and  the  examples  he 
chiefly  selected  for  the  application  and  illustration  of  his 
method,  were  inquiries  into  such  Forms ;  attempts  to  deter- 
mine in  what  else  all  those  objects  resembled,  which  agreed 
in  some  one  general  property,  as  hardness  or  softness,  dry- 
ness or  moistness,  heat  or  coldness.  Such  inquiries  could 
lead  to  no  result.  The  objects  seldom  have  any  such  circum- 
stances in  common.  They  usually  agree  in  the  one  point 
inquired  into,  and  in  nothing  else.  A  gi-eat  proportion  of  the 
properties  which,  so  far  as  we  can  conjecture,  are  the  likeliest 
to  be  really  ultimate,  would  seem  to  be  inherently  properties 
of  many  difierent  Kinds  of  things,  not  allied  in  any  other 
respect.  And  as  for  the  properties  which,  being  effects  of 
causes,  we  are  able  to  give  some  account  of,  they  have  generally 
nothing  to  do  with  the  ultimate  resemblances  or  diversities  in 
the  objects  themselves,  but  depend  on  some  outward  circum- 

'  stances,  under  the  influence  of  which  any  objects  whatever  are 
capable  of  manifesting  those  properties;   as  is  emphatically 

'  the  case  with  those  favourite  subjects  of  Bacon's  scientific 
inquiries,  hotness  and  coldness ;  as  well  as  with  hardness  and 
softness,  solidity  and  fluidity,  and  many  other  conspicuous 
qualities. 

In  the  absence,  then,  of  any  universal  law  of  coexistence, 

'  similar  to  the  universal  law  of  causation  which  regulates 
sequence,  we  are  thrown  back  upon  the  unscientific  induction 

'  of  the  ancients,  per  enumerationem  dmplicem^  ubi  non  reperitur 

'  instantia  contradictoria.  The  reason  we  have  for  believing  that 
all  crows  are  black,  is  simply  that  we  have  seen  and  heard  of 
many  black  crows,  and  never  one  of  any  other  colour.  It 
remains  to  be  considered  how  far  this  evidence  can  reach,  and 
how  we  are  to  measure  its  strength  in  any  given  case* 
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§  5.  It  sometimes  happens  that  a  mere  change  in  the 
mode  of  verbally  enunciating  a  question,  though  nothing  is 
really  added  to  the  meaning  expressed^  is  of  itself  a  consider- 
able step  towards  its  solution.  This^  I  thinks  happens  in  the 
present  instance.  The  degree  of  certainty  of  any  generalization 
which  rests  on  no  other  evidence  than  the  agreement^  so  far  as 
it  goes^  of  all  past  observation^  is  but  another  phrase  for  the 
degree  of  improbability  that  an  exception,  if  any  existed, 
could  have  hitherto  remained  unobserved.  The  reason  for\ 
believing  that  all  crows  are  black,  is  measured  by  the  impro«  | 
bability  that  crows  of  any  other  colour  should  have  existed  to 
the  present  time  without  our  being  aware  of  it.  Let  us  stat-e 
the  question  in  this  last  mode,  and  consider  what  is  implied  in 
the  supposition  that  there  may  be  crows  which  are  not  black, 
and  under  what  conditions  we  can  be  justified  in  regarding 
this  as  incredible. 

If  there  really  exist  crows  which  are  not  black,  one  of  two 
things  must  be  the  fact.  Either  the  circumstance  of  black- 
ness, in  all  crows  hitherto  observed,  must  be,  as  it  were,  an 
accident,  not  connected  with  any  distinction  of  Kind ;  or  if  it 
be  a  property  of  Kind,  the  crows  which  are  not  black  must  be 
a  new  Kind,  a  Kind  hitherto  overlooked,  though  coming  under 
the  same  general  description  by  which  crows  have  hitherto 
been  characterized.  The  first  supposition  would  be  proved 
true  if  we  were  to  discover  casually  a  white  crow  among  black 
ones,  or  if  it  were  found  that  black  crows  sometimes  turn 
white.  The  second  would  be  shown  to  be  the  fact  if  in 
Australia  or  Central  Africa  a  species  or  a  race  of  white  or  grey 
crows  were  found  to  exist. 

§  6.  The  former  of  these  suppositions  necessarily  implies 
that  the  colour  is  an  effect  of  causation.  If  blackness,  in 
the  crows  in  which  it  has  been  observed,  be  not  a  property 
of  Kind,  but  can  be  present  or  absent  without  any  difference 
generally  in  the  properties  of  the  object;  then  it  is  not. 
an  ultimate  fact  in  the  individuals  themselves,  but  is  certainly! 
dependent  on  a  cause.  There  are,  no  doubt,  many  properties 
which  vary  from  individual  to  individual  of  the  same  Kind^ 
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even  the  same  injima  species^  or  lowest  Kind.  Some  flowers 
may  be  either  white  or  red,  without  di Bering  in  any  other 
respect.  But  these  properties  are  not  ultimate ;  they  depend 
on  causes.  So  far  as  the  properties  of  a  thing  belong  to  its 
own  nature,  and  do  not  arise  from  some  cause  extrinsici  to  it, 
they  are  always  the  same  in  the  same  Kind.  Take,  for 
instance,  all  simple  substances  and  elementary  powers;  the 
only  things  of  which  we  are  certain  that  some  at  least  of  their 
properties  are  really  ultimate.  Colour  is  generally  esteemed 
the  most  variable  of  all  properties :  yet  we  do  not  find  that 
sulphur  is  sometimes  yellow  and  sometimes  white,  or  that  it 
varies  in  colour  at  all,  except  so  far  as  colour  is  the  effect  of 
some  extrinsic  cause,  as  of  the  sort  of  light  thrown  upon  it, 
the  mechanical  arrangement  of  the  particles  (as  after  fusion) 
&c.  We  do  not  find  that  iron  is  sometimes  fluid  and  some- 
times solid  at  the  same  temperature ;  gold  sometimes  malle- 
able and  sometimes  brittle;  that  hydrogen  will  sometimes 
combine  with  oxygen  and  sometimes  not;  or  the  like.  If 
from  simple  substances  we  pass  to  any  of  their  definite  com- 
pounds, as  water,  lime,  or  sulphuric  acid,  there  is  the  same 
constancy  in  their  properties.  When  properties  vary  from 
individual  to  individual,  it  is  either  in  the  c^se  of  miscella- 
neous aggregations,  such  as  atmospheric  air  or  rock,  composed 
of  heterogeneous  substances,  and  not  constituting  or  belonging 
to  any  real  Kind,*  or  it  is  in  the  case  of  organic  beings.  In 
them,  indeed,  there  is  variability  in  a  high  degree.  Animals 
of  the  same  species  and  race,  human  beings  of  the  same  age, 
sex,  and  country,  will  be  most  diflferent,  for  example,  in  face 
and  figure.  But  organized  beings  (from  the  extreme  compli- 
cation of  the  laws  by  which  they  are  regulated)  being  more 
eminently  modifiable,  that  is,  liable  to  be  influenced  by  a 
greater  number  and  variety  of  causes,  than  any  other  phe- 
nomena whatever ;  having  also  themselves  had  a  beginning, 
and  therefore  a  cause;  there  is  reason  to  believe  that  none  of 


*  This  doctrine  of  course  assumes  that  the  alio  tropic  forms  of  what  is 
chemically  the  same  substauoe  are  so  many  dififerent  Kinds  ;  and  such,  in  the 
sense  in  which  the  word  Kind  is  used  in  this  treatise,  they  really  are. 
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their  properties  are  ultimate,  but  all  of  them  derivative,  and  ( 
produced  by  causation.  And  the  presumption  is  confirmed, 
by  the  fact  that  the  properties  which  vary  from  one  individual 
to  another,  also  generally  vary  more  or  less  at  different  times 
in  the  same  individual ;  which  variation,  like  any  other  event, 
supposes  a  cause,  and  implies,  consequently,  that  the  pro-, 
perties  are  not  independent  of  causation.  ' 

If,  therefore,  blackness  be  merely  accidental  in  crows, 
and  capable  of  varying'  while  the  Kind  remains  the  same,  its 
presence  or  absence  is  doubtless  no  ultinaate  fact,  but  the 
eflSsct  of  some  unknown  cause :  and  in  that  case  the  univer- 
sality of  the  experience  that  all  crows  are  black  is  sufficient 
proof  of  a  common  cause,  and  establishes  the  generalization 
as  an  empirical  law.  Since  there  are  innumerable  instances . 
in  the  affirmative,  and  hitherto  none  at  all  in  the  negative, 
the  causes  on  which  the  property  depends  must  exist  every-  i 
where  in  the  limits  of  the  observations  which  have  been  made; 
and  the  proposition  may  be  received  as  universal  within  those 
limits,  and  with  the  allowable  degree  of  extension  to  adjacent 


§  7.  If,  in  the  second  place,  the  property,  in  the  instances 
in  which  it  has  been  observed,  is  not  an  effect  of  causation,  it 
is  a  property  of  Kind ;  and  in  that  case  the  generalization  can 
only  be  set  aside  by  the  discovery  of  a  new  Kind  of  crow. 
That,  however,  a  peculiar  Kind,  not  hitherto  discovered, 
should  exist  in  nature,  is  a  supposition  so  often  realized,  that 
it  cannot  be  considered  at  all  improbable.  We  have  nothing 
to  authorize  us  in  attempting  to  limit  the  Kinds  of  things 
which  exist  in  nature.  The  only  unlikelihood  would  be  that  j 
a  new  Kind  should  be  discovered  in  localities  which  there  was 
previously  reason  to  believe  had  been  thoroughly  explored; 
and  even  this  improbability  depends  on  the  degree  of  con-  i 
spicuousness  of  the  difference  between  the  newly-discovered 
Kind  and  all  others,  sinjce  new  Kinds  of  minerals,  plants,  and 
even  animals,  previously  overlooked  or  confounded  with  known 
species,  are  still  continually  detected  in  the  most  frequented 
Bitoations.      On  this  second   ground,  therefore^  as   well  as 
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on  the  first,  the  observed  uniformity  of  coexistence  can  only 
hold  good  as  an  empirical  law,  within  the  limits  not  only 
of  actual  observation,  but  of  an  observation  as  accurate  as  the 
nature  of  the  case  required.  And  hence  it  is  that  (as  remarked 
in  an  early  chapter  of  the  present  Book)  we  so  often  give  up 
generalizations  of  this  class  at  the  first  summons.  If  any 
credible  witness  stated  that  he  had  seen  a  white  crow,  under 
circumstances  which  made  it  not  incredible  that  it  should  have 
escaped  notice  previously,  we  should  give  full  credence  to  the 
statement. 

It  appears,  then,  that  the  uniformities  which  obtain  in  the 
coexistence  of  phenomena, — those  which  we  have  reason  to 
consider  as  ultimate,  no  less  than  those  which  arise  from  the 
laws  of  causes  yet  undetected — are  entitled  to  reception  only 
as  empirical  laws ;  are  not  to  be  presumed  true  except  within 
the  limits  of  time,  place,  and  circumstance,  in  which  the  obser- 
vationis  were  made,  or  except  in  cases  strictly  adjacent. 

§  8.  We  have  seen  in  the  last  chapter  that  there  is  a 
point  of  generality  at  which  empirical  laws  become  as  certain 
as  laws  of  nature,  or  rather,  at  which  there  is  no  longer  any 
distinction  between  empirical  laws  and  laws  of  nature.  As 
empirical  laws  approach  this  point,  in  other  words,  as  they 
rise  in  their  degree  of  generality,  they  become  more  certain  ; 
their  universality  may  be  more  strongly  relied  on.  For,  in 
the  first  place,  if  they  are  results  of  causation  (which,  even 
in  the  class  of  uniformities  treated  of  in  the  present  chapter, 
we  never  can  be  certain  that  they  are  not)  the  more  general 
they  are,  the  greater  is  proved  to  be  the  space  over  which  the 
necessary  collocations  prevail,  and  within  which  no  causes 
exist  capable  of  counteracting  the  unknown  causes  on  which 
the  empirical  law  depends.  To  say  that  anything  is  aa 
invariable  property  of  some  very  limited  class  of  objects,  is 
to  say  that  it  invariably  accompanies  some  very  numerous 
and  complex  group  of  distinguishing  properties;  which,  if 
causation  be  at  all  concerned  in  the  matter,  argues  a  com- 
bination of  many  causes,  and  therefore  a  great  liability  to 
counteraction  ^  while  the  comparatively  narrow  range  of  the 
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observations  renders  it  impossible  to  predict  to  what  extent 
unknown  counteracting  causes  may  be  distributed  throughout 
nature.  But  when  a  generalization  has  been  found  to  hold 
good  of  a  very  large  proportion  of  all  things  whatever,  it  is 
already  proved  that  nearly  all  the  causes  which  exist  in 
nature  have  no  power  over  it;  that  very  few  changes  in  the 
combination  of  causes  can  affect  it ;  since  the  greater  number 
of  possible  combinations  must  have  already  existed  in  some 
one  or  other  of  the  instances  in  which  it  has  been  found  true. 
If^  therefore^  any  empirical  law  is  a  result  of  causation^  the 
more  general  it  is^  the  more  it  may  be  depended  on.  And 
even  if  it  be  no  result  of  causation,  but  an  ultimate  coex- 
istence, the  more  general  it  is,  the  greater  amount  of  expe- 
rience it  is  derived  from,  and  the  greater  therefore  is  the 
probability  that  if  exceptions  had  existed,  some  would  already 
have  presented  themselves. 

For  these  reasons,  it  requires  much  more  evidence  toti 
establish  an  exception  to  one  of  the  more  general  empirical! 
laws  than  to  the  more  special  ones.  We  should  not  have  any 
difficulty  in  believing  that  there  might  be  a  new  Kind  of  crow: 
or  a  new  kind  of  bird  resembling  a  crow  in  the  properties 
hitherto  considered  distinctive  of  that  Kind  But  it  would 
require  stronger  proof  to  convince  us  of  the  existence  of  a 
Kind  of  crow  having  properties  at  variance  with  any  generally 
recognised  universal  property  of  birds ;  and  a  still  higher  de- 
gree if  the  properties  conflict  with  any  recognised  universal 
property  of  animals.  And  this  is  conformable  to  the  mode  of 
judgment  recommended  by  the  common  sense  and  general 
practice  of  mankind,  who  are  more  incredulous  as  to  any 
Dovelties  in  nature,  according  to  the  degree  of  generality  of  the 
experience  which  these  novelties  seem  to  contradict. 

§  9.  It  is  conceivable  that  the  alleged  properties  might 
conflict  with  some  recognised  universal  property  of  all  matter. 
In  that  case  their  improbability  would  be  at  the  highest,  but 
would  not  even  then  amount  to  incredibility.  There  are  only 
two  known  properties  common  to  all  matter ;  in  other  words, 
there  is  bat  one  known  uniformity  of  coexistence  of  propertieS| 
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coextensive  with  all  physical  nature :  namely,  that  whatever 
opposes  resistance  to  movement,  gravitates;  or,  as  Pro- 
fessor Bain  expresses  it,  Inertia  and  Gravity  are  coexistent 
through  all  matter,  and  proportionate  in  their  amount.  These 
properties,  as  he  truly  says,  are  not  mutually  implicated ;  from 
neither  of  them  could  we,  on  grounds  of  causation,  presume 
the  other.  But,  for  this  very  reason,  we  are  never  certain  that 
a  Kind  may  not  be  discovered  possessing  one  of  the  properties 
without  the  other.  The  hypothetical  ether,  if  it  exists,  may 
be  such  a  Kind.  Our  senses  cannot  recognise  in  it  either 
resistance  or  gravity :  but  if  the  reality  of  a  resisting  medium 
should  eventually  be  proved  (by  alteration,  for  example,  in  the 
times  of  revolution  of  periodic  comets,  combined  with  the 
evidences  afforded  by  the  phenomena  of  light  and  heat),  it 
would  be  rash  to  conclude  from  this  alone,  without  other 
proofs,  that  it  must  gravitate. 

For  even  the  greater  generalizations,  which  embrace  com- 
prehensive Kinds  containing  under  them  a  great  number  and 
variety  of  irijiitia  species,  are  only  empirical  laws,  resting  on 
induction  by  simple  enumeration  merely,  and  not  on  any  pro- 
cess of  elimination,  a  process  wholly  inapplicable  to  this -sort 
of  case.  Such  generalizations,  therefore,  ought  to  be  grounded 
on  an  examination  of  all  the  injimcB  species  comprehended  in 
them,  and  not  of  a  portion  only.  We  cannot  conclude 
(where  causation  is  not  concerned),  because  a  proposition  is 
true  of  a  number  of  things  resembling  one  another  only  in 
being  animals,  that  it  is  therefore  true  of  all  animals.  If,  in- 
deed, anything  be  true  of  species  which  differ  more  from  one 
another  than  either  differs  from  a  third,  (especially  if  that 
third  species  occupies  in  most  of  its  known  properties  a 
position  between  the  two  former,)  there  is  some  probability 
that  the  same  thing  will  also  be  true  of  that  intermediate 
species;  for  it  is  often,  though  by  no  means  universally, 
found,  that  there  is  a  sort  of  parallelism  in  the  properties 
of  different  Kinds,  and  that  their  degree  of  unlikeness  in 
one  respect  bears  some  proportion  to  their  unlikeness  in 
others.  We  see  this  parallelism  in  the  properties  of  the 
different  metals;  in  those  of  sulphur^  phosphorus,  and  carbon; 
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of  chlorine,  iodine,  and  bromine ;  in  the  natural  orders  of  plants 
and  animals,  &c.  But  there  are  innumerable  anomalies  and 
exceptions  to  this  sort  of  conformity ;  if  indeed  the  conformity 
itself  be  anything  but  an  anomaly  and*  an  exception  in  nature. 
Universal  propositions,  therefore,  respecting  the  properties 
of  superior  Kinds,  unless  grounded  on  proved  or  presumed 
connexion  by  causation,  ought  not  to  be  hazarded  except  after 
separately  examining  every  known  sub-kind  included  in  the 
larger  Kind.  And  even  then  such  generalizations  must  be 
held  m  readiness  to  be  given  up  on  the  occurrence  of  some 
new  anomaly,  which,  when  the  uniformity  is  not  derived  from 
causation,  can  never,  even  in  the  case  of  the  most  general  of 
these  empirical  laws,  be  considered  very  improbable.  Thus, 
all  the  universal  propositions  which  it  has  been  attempted  to 
lay  down  respecting  simple  substances,  or  concerning  any  of 
the  classes  which  have  been  formed  among  simple  substances, 
(and  the  attempt  has  been  often  made,)  have,  with  the  pro- 
gress of  experience,  either  faded  into  inanity,  or  been  proved 
to  be  erroneous ;  and  each  Kind  of  simple  substance  remains 
with  its  own  collection  of  properties  apart  from  the  rest,  saving 
a  certain  parallelism  with  a  few  other  Kinds,  the  most  similar 
to  itself.  In  organized  beings,  indeed,  there  are  abundance  of 
propositions  ascertained  to  be  universally  true  of  superior 
genera,  to  many  of  which  the  discovery  hereafter  of  aiiy  excep- 
tions must  be  regarded  as  extremely  improbable.  But  these, 
as  already  observed,  are,  we  have  every  reason  to  believe,  pro- 
perties dependent  on  causation.* 

*  Professor  Bain  (Logic,  ii.  13),  mentions  two  empirical  laws,  which  he 
considers  to  be,  with  the  exception  of  the  Uw  connecting  Gravity  with  Resis- 
tance to  motion,  '*  the  two  most  widely  operating  laws  as  yet  discovered  whereby 
two  distinct  properties  are  conjoined  throughout  substances  generally."  The 
first  is,  *'alaw  connecting  Atomic  Weight  and  Specific  Heat  by  an  inverse 
proportion.  For  equal  weights  of  the  simple  bodies,  the  atomic  weight  multi- 
plied by  a  number  ezpretising  the  specific  heat,  gives  a  nearly  uniform  product. 
The  products,  for  all  the  elements,  are  near  the  constant  number  6."  The 
other  is  a  law  which  obtains  "  between  the  specific  gravity  of  substances  in  the 
gaseous  state,  and  the  atomic  weights.  The  relationship  of  the  two  numbers 
is  in  some  instances  equality  ;  in  other  instances  the  one  is  a  multiple  of  the 
other." 

1^  either  of  these  generalizatioDB  has  the  smallest  appearance  of  being  an 
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Uniformities  of  coexistence,  then,  not  only  when  they  are 

consequences  of  laws  of  succession,  but  also  when  they  are 

I  ultimate  truths,  must  be  ranked,  for  the  purpose  of  logic, 

,  among  empirical  laws ;  and  are  amenable  in  every  respect  to 

the  same  rules  with  those  unresolved  uniformities  which  are 

known  to  be  dependent  on  causation.''^ 

ultimate  Uw.  Tbey  point  unmistakeably  to  higher  laws.  Since  the  heat 
necessary  to  raise  to  a  given  temperature  the  same  weight  of  different  sub- 
stances  (called  their  specific  heat)  is  inversely  as  their  atomic  weighty  that  is, 

I  directly  as  the  number  of  atoms  in  a  given  weight  of  the  substance,  it  follows 
that  a  single  atom  of  eyery  substance  requires  the  same  amount  of  heat  to  raise 
it  to  a  given  temperature :  a  most  interesting  and  important  law,  but  a  law  of 
causation.  The  other  law  mentioned  by  Mr.  Bain  points  to  the  conclusion,  that 
in  the  gaseous  state  all  substances  contain,  in  the  same  space,  the  same  number 
of  atoms  ;  which,  as  the  gaseous  state  suspends  all  cohesive  force,  might  na- 
turally be  expected,  though  it  could  not  have  been  positively  assumed.  This 
law  may  also  be  a  result  of  the  mode  of  action  of  causes,  namely,  of  mole- 
cular motions.  The  cases  in  which  one  of  the  numbers  is  not  identical  with  the 
other,  but  a  multiple  of  it,  may  be  explained  on  the  nowise  unlikely  suppon- 
tion,  that  in  our  present  estimate  of  the  atomic  weights  of  some  substances,  we 
mistake  two,  or  three,  atoms  for  one,  or  one  for  several 

*  Dr.  M'Cosh  (p.  824  of  his  book)  considers  the  laws  of  the  chemical  composi- 
tion of  bodies  as  not  coming  under  the  principle  of  Causation  ;  and  thinks  it  an 
omission  in  this  work  not  to  have  provided  special  Canons  for  their  investigation 
and  proof.  But  eveiy  esse  of  chemical  oomposition  is,  as  I  have  explained, 
a  case  of  causation.  When  it  is  said  that  water  is  oomposed  of  hydrogen 
and  oxygen,  the  affirmation  ia  that  hydrogen  and  oxygen,  by  the  action  on 
'  one  another  which  they  exert  under  certain  conditions,  generate  the  properties 
of  water.  The  Canons  of  Induction,  therefore,  as  laid  down  in  this  treatise,  are 
applicable  to  the  case.  Such  special  adaptations  as  the  Inductive  methods 
may  require  in  their  application  to  chemistry,  or  any  other  science,  are  a  proper 
subject  for  auy  one  who  treats  of  the  logic  of  the  special  sciences,  as  Professor 
Bain  has  done  in  the  latter  part  of  his  work ;  but  they  do  not  appertain  to 
General  Logic. 

Dr.  M'Cosh  also  complains  (p.  825)  that  I  have  given  no  canons  for  those 
sciences  in  which  "  the  end  sought  is  not  the  discovery  of  Causes  or  of  Composi- 
tion, but  of  Classes ;  that  is,  Natural  Classes.**  Such  canons  could  be  no 
other  than  the  principles  and  rules  of  Natural  Classification,  which  I  certainly 
thought  that  I  had  expounded  at  considerable  length.  But  this  is  far  from  the 
only  instance  in  which  Dr.  M'Cosh  does  not  appear  to  be  aware  of  the  contents 
of  the  books  he  is  criticizing. 


CHAPTEE  XXIII. 


OF   APPROXIMATE    GENERALIZATIONS,   AND    PROBABLE 
EVIDENCE. 

§  1.  Ik  oar  inquiries  into  the  natnre  of  the  inductive 
process,  we  must  not  confine  our  notice  to  such  generali- 
zations from  experience  as  profess  to  be  universally  true. 
There  is  a  class  of  inductive  truths  avowedly  not  universal ; 
in  which  it  is  not  pretended  that  the  predicate  is  always  true 
of  the  subject ;  but  the  value  of  which,  as  generalizations,  is 
nevertheless  extremely  great.  An  important  portion  of  the 
field  of  inductive  knowledge  does  not  consist  of  universal 
truths,  but  of  approximations  to  such  truths;  and  when  a 
conclusion  is  said  to  rest  on  probable  evidence,  the  pre- 
mises it  is  drawn  from  are  usually  generalizations  of  this 
sort. 

As  every  certain  inference  respecting  a  particular  case, 
implies  that  there  is  ground  for  a  general  proposition,  of  the 
form,  Every  A  is  E ;  so  does  every  probable  inference  sup- 
pose that  there  is  ground  for  a  proposition  of  the  form.  Most 
A  are  B :  and  the  degree  of  probability  of  the  inference  in 
an  average  case,  will  depend  on  the  proportion  between  the 
number  of  instances  existing  in  nature  which  accord  with 
the  generalization,  and  the  number  of  those  which  conflict 
with  it. 

§  2.  Propositions  in  the  form.  Most  A  are  B,  are  of  a 
very  different  degree  of  importance  in  science,  and  in  the 
practice  of  life.  To  the  scientific  inquirer  they  are  valuable 
chiefly  as  materials  for,  and  steps  towards,  universal  truths. 
The  discovery  of  these  is  the  proper  end  of  science :  its  work 
is  not  done  if  it  stops  at  the  proposition  that  a  majority  of  A 
are  B,  without  circumscribing  that  majority  by  some  common 
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character,  fitted  to  distinguish  them  from  the  miBority,  Inde- 
pendently of  the  inferior  precision  of  such  imperfect  generali- 
zations, and  the  inferior  assurance  with  which  they  can  be 
applied  to  individual  cases,  it  is  plain  that,  compared  with 
exact  generalizations,  they  are  almost  useless  as  means  of  dis- 
covering ulterior  truths  by  way  of  deduction.  We  may,  it  is 
true,  by  combining  the  proposition  Most  A  are  B,  with  an 
universal  proposition.  Every  B  is  C,  arrive  at  the  conclusion 
that  Most  A  are  C.  But  when  a  second  proposition  of  the 
approximate  kind  is  introduced, — or  even  when  there  is  but 
one,  if  that  one  be  the  major  premise, — nothing  can  in  general 
be  positively  concluded.  When  the  major  is  Most  B  are  D, 
then,  even  if  the  minor  be  Every  A  is  B,  we  cannot  infer  that 
most  A  are  D,  or  with  any  certainty  that  even  some  A  are  D. 
Though  the  majority  of  the  class  B  have  the  attribute  signi- 
fied by  D,  the  whole  of  the  sub-class  A  may  belong  to  the 
minority.**^ 

Though  so  little  use  can  be  made,  in  science,  of  approxi- 
mate generalizations,  except  as  a  stage  on  the  road  to  some- 
thing better,  for  practical  guidance  they  are  often  all  we  have 
to  rely  on.  Even  when  science  has  really  determined  the 
universal  laws  of  any  phenomenon,  not  only  are  those  laws 
generally  too  much  encumbered  with  conditions  to  be  adapted 
for  every -day  use,  but  the  cases  which  present  themselves  in 
life  are  too  complicated,  and  our  decisions  require  to  be  taken 
too  rapidly,  to  admit  of  waiting  till  the  existence  of  a  phe- 
nomenon can  be  proved  by  what  have  been  scientifically  ascer- 
tained to  be  universal  marks  of  it.  To  be  indecisive  and 
reluctant  to  act,  because  we  have  not  evidence  of  a  perfectly 
conclusive  character  to  act  on,  is  a  defect  sometimes  incident 
to  scientific  minds,  but  which,  wherever  it  exists,  renders  them 
unfit  for  practical  emergencies.  If  we  would  succeed  in  action, 
we  must  judge  by  indications  which,  though  they  do  not 


*  Mr.  De  Morgan,  in  his  Formal  Logic,  makes  the  just  remark,  that  from 
two  such  preniines  as  Most  A  are  B,  and  Most  A  are  C,  we  may  infer  with 
certainty  that  some  B  are  C.  But  this  is  the  utmost  limit  of  the  conclusioiu 
which  can  be  drawn  from  two  approximate  generalizations,  when  the  precise 
degree  of  their  approximation  to  universality  is  unknown  or  undefined. 
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generally  mislead  us,  sometimes  do ;  and  must  make  up^  as  far 
as  possible^  for  the  incomplete  conclusiveness  of  anj  one  indi- 
cation^ by  obtaining  others  to  corroborate  it.  The  principles 
of  induction  applicable  to  approximate  generalization  are 
therefore  a  not  less  important  subject  of  inquiry^  than  the 
rules  for  the  investigation  of  universal  truths;  and  might 
reasonably  be  expected  to  detain  us  almost  as  long,  were  it  not 
that  these  principles  are  mere  corollaries  from  those  which 
have  been  already  treated  of. 

§  3.  There  are  two  sorts  of  cases  in  which  we  are  forced 
to  guide  ourselves  by  generalizations  of  the  imperfect  form. 
Most  A  are  B.  The  first  is,  when  we  have  no  others ;  when 
we  have  not  been  able  to  carry  our  investigation  of  the  laws  of 
the  phenomena  any  farther  :  as  in  the  following  propositions : 
Most  dark-eyed  persons  have  dark  hair ;  Most  springs  contain 
mineral  substances ;  Most  stratified  formations  contain  fossils. 
The  importance  of  this  class  of  generalizations  is  not  very 
great ;  for,  though  it  frequently  happens  that  we  see  no  reason 
why  that  which  is  true  of  most  individuals  of  a  class  is  not  true 
of  the  remainder,  nor  are  able  to  bring  the  former  under  any 
general  description  which  can  distinguish  them  from  the  latter, 
yet  if  we  are  willing  to  be  satisfied  with  propositions  of  a  less 
degree  of  generality,  and  to  break  down  the  class  A  into  sub- 
classes, we  may  generally-  obtain  a  collection  of  propositions 
exactly  true.  We  do  not  know  why  most  wood  is  lighter  than 
water,  nor  can  we  point  out  any  general  property  which  discri- 
minates wood  that  is  lighter  than  water  from  that  which  is 
heavier.  But  we  know  exactly  what  species  are  the  one  and 
what  the  other.  And  if  we  meet  with  a  specimen  hot  con- 
formable to  any  known  species  (the  only  case  in  which  our 
previous  knowledge  affords  no  other  guidance  than  the  ap- 
proximate generalization),  we  can  generally  make  a  specific 
experiment,  which  is  a  surer  resource. 

It  often  happens,  however,  that  the  proposition,  Most  A 
are  B,  is  not  the  ultimatum  of  our  scientific  attainments, 
though  the  knowledge  we  possess  beyond  it  cannot  con- 
veniently be  brought  to  bear  upon  the  particular  instance. 

VOL.  u.  9 
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We  may  know  well  enough  what  circamstances  distinguish  the 
portion  of  A  which  has  the  attribute  B  from  the  portion  which 
has  it  not,  but  may  have  no  means,  or  may  not  haye  time,  to 
examine  whether  those  characteristic  circumstances  exist  or 
not  in  the  individual  case.  This  is  the  situation  we  are 
I  generally  in  when  the  inquiry  is  of  the  kind  called  moral,  that 
I  ia,  of  the  kind  which  has  in  view  to  predict  human  actions. 
Ta  enable  us  to  affirm  anything  universally  concerning  the 
actions  of  classes  of  human  beings,  the  classification  must  be 
grounded  on  the  circumstances  of  their  mental  culture  and 
habits,  which  in  an  individual  case  are  seldom  exactly  known  ; 
and  classes  grounded  on  these  distinctions  would  never  pre- 
cisely accord  with  those  into  which  mankind  are  divided  for 
social  purposes.  All  propositions  which  can  be  framed  re- 
specting the  actions  of  human  beings  as  ordinarily  classified, 
or  as  classified  according  to  any  kind  of  outward  indications, 
are  merely  approximate.  We  can  only  say.  Most  persons  of  a 
particular  age,  profession,  country,  or  rank  in  society,  have 
such  and  such  qualities;  or.  Most  persons  when  placed  in 
certain  circumstances  act  in  such  and  such  a  way.  Not  that 
we  do  not  often  know  well  enough  on  what  causes  the  quali- 
ties depend,  or  what  sort  of  persons  they  are  who  act  in  that 
particular  way ;  but  we  have  seldom  the  means  of  knowing 
whether  any  individual  person  has  been  under  the  influence  of 
those  causes,  or  is  a  person  of  that  particular  sort.  We  could 
replace  the  approximate  generalizations  by  propositions  uni- 
versally true;  but  these  would  hardly  ever  be  capable  of 
being  applied  to  practice.  We  should  be  sure  of  our  majors, 
but  we  should  not  be  able  to  get  minors  to  fit :  we  are  forced, 
therefore,  to  draw  our  conclusions  from  coarser  and  more 
fallible  indications. 

§  4.  Proceeding  now  to  consider,  what  is  to  be  regarded 
as  sufficient  evidence  of  an  approximate  generalization ;  we 
can  have  no  difficulty  in  at  once  recognising  that  when  ad- 
missible at  all,  it  is  admissible  only  as  an  empirical  law. 
Propositions  of  the  form,  Every  A  is  B,  are  not  necessarily 
laws   of  causation,  or   ultimate  uniformities  of  coexistence ; 
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propositions  like  Most  A  are^  B^  cannot  be  so.  Propositions 
hitherto  found  true  in  every  observed  instance^  may  yet  be  no 
necessary  consequence  of  laws  of  causation^  or  of  ultimate  uni- 
formities^ and  unless  they  are  so^  may^  for  aught  we  know^  be 
false  beyond  the  limits  of  actual  observation  :  still  more  evi- 
dently must  this  be  the  case  with  propositions  which  are  only 
true  in  a  mere  majority  of  the  observed  instances. 

There  is  some  difference,  however,  in  the  degree  of  certainty 
of  the  propofeition,  Most  A  are  B,  according  as  that  approxi- 
mate generalization  composes  the  whole  of  our  knowledge  of 
the  subject^  or  not.  Suppose,  first,  that  the  former  is  the  case. 
We  know  only  that  most  A  are  B,  not  why  they  are  so,  nor  in 
what  respect  those  which  are,  differ  from  those  which  are  not. 
How  then  did  we  learn  that  most  A  are  B  ?  Precisely  in  the 
manner  in  which  we  should  have  learnt,  had  such  happened  to 
be  the  fact,  that  all  A  are  B.  We  collected  a  number  of  in- 
stances sufficient  to  eliminate  chance,  and  having  done  so, 
compared  the  number  of  instances  in  the  affirmative  with  the 
number  in  the  negative.  The  result,  like  other  unresolved 
derivfitive  laws,  can  be  relied  on  solely  within  the  limits  not 
only  of  place  and  time,  but  also  of  circumstance,  under  which 
its  truth  has  been  actually  observed ;  for  as  we  are  supposed 
to  be  ignorant  of  the  causes  which  make  the  proposition  true, 
we  cannot  tell  in  what  manner  any  new  circumstance  might 
perhaps  affect  it.  The  proposition.  Most  judges  are  inacces- 
sible to  bribes,  would  probably  be  found  true  of  Englishmen, 
Frenchmen,  Germans,  North  Americans,  and  so  forth ;  but  if 
on  this  evidence  alone  we  extended  the  assertion  to  Orientals, 
we  should  step  beyond  the  liraiti»,  not  only  of  place  but  of  cir- 
cumstance, within  which  the  fact  had  been  observed,  and 
should  let  in  possibilities  of  the  absence  of  the  determining 
causes,  or  the  presence  of  counteracting  ones,  which  might  be 
fatal  to  the  approximate  generalization. 

In  the  case  where  the  approximate  proposition  is  not  the 
ultimatum  of  our  scientific  knowledge,  but  only  the  most 
available  form  of  it  for  practical  guidance ;  where  we  know, 
not  only  that  most  A  have  the  attribute  B,  but  also  the  causes 
of  B,  or  some  properties  by  which  the  portion  of  A  which  has 
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that  attribute  is  distinguished  from  the  portion  which  has  it 
not ;  we  are  rather  more  favourably  situated  than  in  the  pre- 
ceding case.  For  we  have  now  a  double  mode  of  ascertaining 
whether  it  be  true  that  most  A  are  B ;  the  direct  mode^  as 
before,  and  an  indirect  one,  that  of  examining  whether  the 
proposition  admits  of  being  deduced  from  the  known  cause,  or 
from  any  known  criterion,  of  B.  Let  the  question,  for  example, 
be  whether  most  Scotchmen  can  read?  We  may  not  have 
observed,  or  received  the  testimony  of  others  respecting,  a  suf- 
ficient number  and  variety  of  Scotchmen  to  ascertain  this  fact; 
but  when  we  consider  that  the  cause  of  being  able  to  read  is 
the  having  been  taught  it,  another  mode  of  determining  the 
question  presents  itself,  namely,  by  inquiring  whether  most 
Scotchmen  have  been  sent  to  schools  where  reading  is  effec- 
tually taught.  Of  these  two  modes,  sometimes  one  and  some- 
times the  other  is  the  more  available.  In  some  cases,  the  fre- 
quency of  the  effect  is  the  more  accessible  to  that  extensive  and 
varied  observation  which  is  indispensable  to  the  establishment 
of  an  empirical  law ;  at  other  times,  the  frequency  of  the  canseai 
or  of  some  collateral  indications.  It  commonly  happens  that 
neither  is  susceptible  of  so  satisfactory  an  induction  as  could 
be  desired,  and  that  the  grounds  on  which  the  conclusion 
is  received  are  compounded  of  both.  Thus  a  person  may 
believe  that  most  Scotchmen  can  read,  because,  so  far  as. his 
information  extends,  most  Scotchmen  have  been  sent  to 
school,  and  most  Scotch  schools  teach  reading  effectually; 
and  also  because  most  of  the  Scotchmen  whom  he  has  known 
or  heard  of,  could  read ;  though  neither  of  these  two  sets  of 
observations  may  by  itself  fulfil  the  necessary  conditions  of 
extent  and  variety. 

Although  the  approximate  generalization  may  in  most  cases 
be  indispensable  for  our  guidance,  even  when  we  know  the 
cause,  or  some  certain  mark,  of  the  attribute  predicated;  it 
needs  hardly  be  observed  that  we  may  always  replace  the 
uncertain  indication  by  a  certain  one,  in  any  case  in  which  we 
can  actually  recognise  the  existence  of  the  cause  or  mark. 
For  example,  an  assertion  is  made  hy  a  witness,  and  the 
question  is,  whether  to  believe  it.     If  we  do  not  look  to  any 
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of  the  individual  circumstances  of  the  case^  we  have  nothing 
to  direct  us  but  the  approximate  generalization^  that  truth  is 
more  common  than  falsehood,  or,  in  other  words,  that  most 
persons,  on  most  occasions,  speak  truth.  But  if  we  consider 
in  what  circumstances  the  cases  where  truth  is  spoken  differ 
from  those  in  which  it  is  not,  we  find,  for  instance,  the  follow- 
ing: the  witness's  being  an  honest  person  or  not;  his  being 
an  accurate  observer  or  not ;  his  having  an  interest  to  serve  in 
the  matter  or  not.  Now,  not  only  may  we  be  able  to  obtain 
other  approximate  generalizations  respecting  the  degree  of 
firequency  of  these  various  possibilities,  but  we  may  know  which 
of  them  is  positivelv  realized  in  the  individual  case.  That  the 
witness  has  or  has  not  an  interest  to  serve,  we  perhaps  know 
directly;  and  the  other  two  points  indirectly,  by  means  of 
marks;  as,  for  example,  from  his  conduct  on  some  former 
occasion;  or  from  bis  reputation,  which,  though  a  very 
uncertain  mark,  affords  an  approximate  generalization  (as,  for 
instance.  Most  persons  who  are  believed  to  be  honest  by  those 
with  whom  they  have  had  frequent  dealings,  are  really  so) 
which  approaches  nearer  to  an  universal  truth  than  the 
approximate  general  proposition  with  which  we  set  out,  viz. 
Most  persons  on  most  occasions  speak  truth. 

As  it  seems  unnecessary  to  dwell  further  on  the  question  of 
the  evidence  of  approximate  generalizations,  we  shall  proceed 
to  a  not  less  important  topic,  that  of  the  cautions  to  be  observed 
in  arguing  from  these  incompletely  universal  propositions  to 
particular  cases. 

§  5.  So  far  as  regards  the  direct  application  of  an  approxi- 
mate generalization  to  an  individual  instance,  this  question 
presents  no  difficulty.  If  the  proposition.  Most  A  are  B,  has 
been  established,  by  a  sufficient  iuduction,  as  an  empirical  law, 
we  may  conclude  that  any  particular  A  is  B  with  a  probability 
proportioned  to  the  preponderance  of  the  number  of  affirmative 
instances  over  the  number  of  exceptions.  If  it  has  been  found 
practicable  to  attain  numerical  precision  in  the  data,  a  corre- 
sponding degree  of  precision  may  be  given  to  the  evaluation 
of  the  chances  of  error  in  the  conclusion.     If  it  can  be  esta- 


134  INDUCTION. 

blished  as  an  empirical  law  that  nine  out  of  every  ten  A  are  B, 
there  will  be  one  chance  in  ten  of  error  in  assuming  that  any 
A,  not  individnally  known  to  us,  is  a  B :  but  this  of  oour^e 
holds  only  within  the  limits  of  time,  place,  and  circnmstanoe, 
embraced  in  the  observations,  and  therefore  cannot  be  counted 
on  for  any  sub-class  or  variety  of  A  (or  for  A  in  any  set  of 
external  circumstances)  which  were  not  included  in  the  average. 
It  must  be  added,  that  we  can  guide  ourselves  by  the 
proposition.  Nine  out  of  every  ten  A  are  B,  only  in  cases  of 
which  we  know  nothing  except  that  they  fall  within  the  claas 
A.  For  if  we  know,  of  any  particular  instance  i,  not  only  that 
it  falls  under  A,  but  to  what  species  or  variety  of  A  it  belongs, 
we  shall  generally  err  in  applying  to  i  the  average  struck  for 
the  whole  genus,  from  which  the  average  corresponding  to 
that  species  alone  would,  in  all  probability,  materially  differ. 
And  so  if  i,  instead  of  being  a  particular  sort  of  instance,  is  an 
instance  known  to  be  under  the  Influence  of  a  particular  set 
of  circumstances.  The  presumption  drawn  from  the  numerical 
proportions  in  the  whole  genus  would  probably,  in  such  a 
case,  only  mislead.  A  general  average  should  only  be  applied 
to  cases  which  are  neither  known,  nor  can  be  presumed,  to  be 
other  than  average  cases.  Such  averages,  therefore,  are  com- 
monly of  little  use  for  the  practical  guidance  of  any  affairs 
but  those  which  concern  large  numbers.  Tables  of  the 
chances  of  life  are  useful  to  insurance  offices,  but  they  go  a 
very  little  way  towards  informing  any  one  of  the  chances  of 
his  own  life,  or  any  other  life  in  which  he  is  interested,  since 
almost  every  life  is  either  better  or  worse  than  the  average. 
Such  averages  can  only  be  considered  as  supplying  the  first 
term  in  a  series  of  approximations ;  the  subsequent  terms  pro- 
ceeding on  an  appreciation  of  the  circumstances  belonging  to 
the  particular  case. 

§  6.  From  the  application  of  a  single  approximate  gene- 
ralization to  individual  cases,  we  proceed  to  the  application  of 
two  or  more  of  them  together  to  the  same  case. 

When  a  judgment  applied  to  an  individual  instance  is 
gprounded  on  two  approximate  generalizations  taken  in  oon- 
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junction^  the  propositions  may  co-operate  towards  the  result 
in  two  different  ways.  In  the  one,  each  proposition  is  sepa- 
ratefy  applicable  to  the  ease  in  hand,  and  our  object  in  com- 
bining  them  is  to  give  to  the  conclusion  in  that  particular 
case  the  double  probability  arising  from  the  two  propositions 
separately.  This  may  be  called  joining  two  probabilities  by 
way  of  Addition ;  and  the  result  is  a  probability  greater  than 
either.  The  other  mode  is,  when  only  one  of  the  propositions 
is  directly  applicable  to  the  case,  the  second  being  only  appli* 
cable  to  it  by  virtue  of  the  application  of  the  first.  This  is 
joining  two  probabilities  by  way  of  Ratiocination  or  Deduction; 
the  result  of  which  is  a  less  probability  than  either.  The  type 
of  the  first  argument  is.  Most  A  are  B ;  most  C  are  B ;  this 
thing  is  both  an  A  and  a  C ;  therefore  it  is  probably  a  B.  The 
type  of  the  second  is.  Most  A  are  B  ;  most  C  are  A ;  this  is  a 
C ;  therefore  it  is  probably  an  A,  therefore  it  is  probably  a  B. 
The  first  is  exemplified  when  we  prove  a  fact  by  the  testimony 
of  two  unconnected  witnesses;  the  second,  when  we  adduce 
only  the  testimony  of  one  witness  that  he  has  heard  the  tbing 
asserted  by  another.  Or  again,  in  the  first  mode  it  may  be 
argued  that  the  accused  committed  the  crime,  because  he  con- 
cealed himself,  and  because  his  clothes  were  stained  with  blood; 
in  the  second,  that  he  committed  it  because  he  washed  or 
destroyed  his  clothes,  which  is  supposed  to  render  it  probable 
that  they  were  stained  with  blood.  Instead  of  only  two  links, 
as  in  these  instances,  we  may  suppose  chains  of  any  length. 
A  chain  of  the  former  kind  was  termed  by  Bentham^  a  self- 
corroborative  chain  of  evidence ;  the  second,  a  self-infirmative 
chain. 

When  approximate  generalizations  are  joined  by  way  of 
addition,  we  may  deduce  from  the  theory  of  probabilities  laid 
down  in  a  former  chapter,  in  what  manner  each  of  them  adds 
to  the  probability  of  a  conclusion  which  has  the  warrant  of 
them  all. 

If,  on  an  average,  two  of  every  three  As  are  Bs,  and  three 
of  every  four  Cs  are  Bs,  the  probability  that  something  which 

*  Batumale  of  Judicial  Evidence^  toL  liL  p.  221. 


186  INDUCTION. 

is  both  an  A  and  a  C  is  a  B,  will  be  more  than  two  in  three, 
or  than  three  in  four.  Of  every  twelve  things  which  are  As, 
all  except  four  are  Bs  by  the  supposition ;  and  if  the  whole 
twelve,  and  consequently  those  four,  have  the  characters  of  C 
likewise,  three  of  these  will  be  Bs  on  that  ground.  Therefore, 
out  of  twelve  which  are  both  As  and  Cs,  eleven  are  Bs.  To 
state  the  argument  in  another  way ;  a  thing  which  is  both  an 
A  and  a  C,  but  which  is  not  a  B,  is  found  in  only  one  of  three 
sections  of  the  class  A,  and  in  only  one  of  four  sections  of  the 
class  C ;  but  this  fourth  of  C  beiug  spread  over  the  whole  of 
A  indiscriminately,  only  one-third  part  of  it  (or  one-twelfth  of 
the  whole  number)  belongs  to  the  third  section  of  A ;  there- 
fore a  thing  which  is  not  a  B  occurs  only  once,  among  twelve 
things  which  are  both  As  and  Cs.  The  argument  would  in 
the  language  of  the  doctrine  of  chances,  be  thus  expressed : 
the  chance  that  an  A  is  not  a  B  is  j^,  the  chance  that  a  C  is 
not  a  B  is  I ;  hence  if  the  thing  be  both  an  A  and  a  C,  the 
chance  is  ^  of  ^  =  ^.* 

*  The  evaluation  of  the  cbaDcas  in  this  statement  has  been  objected  to  by 
a  mathematical  friend.  The  correct  mode,  in  his  opinion,  of  setting  out  the 
possibilities  is  as  follows.  If  the  thing  (let  us  call  it  T)  which  is  both  an  A 
and  a  C,  is  a  B,  something  is  true  which  is  only  true  twice  in  every  thrice,  and 
something  else  which  is  only  true  thrice  in  every  four  times.  The  first  fact 
being  true  eight  times  in  twelve,  and  the  second  being  true  six  times  in  every 
eight,  and  consequently  six  times  in  those  eight ;  both  facts  will  be  true  only 
six  times  in  twelve.  On  the  other  hand  if  T,  although  it  is  both  an  A  and  a  C, 
is  not  a  B,  something  is  true  which  is  only  true  once  in  every  thrice,  and  some- 
thing else  which  is  only  true  once  in  every  four  times,  llie  former  being  true 
four  times  out  of  twelve,  and  the  latter  once  in  every  four,  and  therefore  oooe 
in  those  four  ;  both  are  only  true  in  one  case  out  of  twelve.  So  that  T  is  a  B 
six  times  in  twelve,  and  T  is  not  a  B,  only  once :  making  the  comparative  pro- 
babilities, not  eleven  to  one,  as  I  had  previously  made  them,  but  six  to  one. 

In  the  seventh  edition  I  accepted  this  reasoning. as  conclusive.  More  atten- 
tive ooivBideration  however  has  convinced  me  that  it  contains  a  fallacy. 

The  objector  argues^  that  the  fiict  of  A's  being  a  B  is  true  eight  times  id 
twelve,  and  the  fact  of  C*s  being  a  B  six  tiuies  in  eight,  and  consequently  six 
times  in  those  eight ;  both  facts  therefore  are  true  only  six  times  in  every 
twelve.  That  is,  heooncludesthat  because  ambng  As  taken  indiscriminately  only 
sight  out  of  twelve  are  Bs  and  the  remaining  four  are  not,  it  must  equally  hold 
that  four  out  of  twelve  are  not  Bs  when  the  twelve  are  taken  from  the  select 
portion  of  As  which  are  also  Cs.  And  by  this  assumption  he  arrives  at  the 
strange  result,  that  there  are  fewer  Bs  among  things  which  are  both  As  and 
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In  this  computation  it  is  of  coarse  supposed  that  the  pro- 
babilities arising  from  A  and  C  are  independent  of  each  other. 
There  must  not  be  any  such  connexion  between  A  and  C,  that 
when  a  thing  belongs  to  the  one  class  it  will  therefore  belong 
to  the  other,  or  even  have  a  greater  chance  of  doing  so. 
Otherwise  the  not-Bs  which  are  Cs  may  be,  most  or  even  all 
of  them,  identical  with  the  not-Bs  which  are  As;  in  which 
last  case  the  probability  arising  from  A  and  C  together  will  be 
no  greater  than  that  arising  from  A  alone. 

When  approximate  generalizations  are  joined  together  in 
the  other  mode,  that  of  deduction,  the  degree  of  probability  of 


Gs  than  there  are  among  either  As  or  Gs  taken  indiflcriminately ;  so  that  a 
thing  which  haa  both  chances  of  being  a  fi,  is  less  likely  to  be  so  than  if  it  had 
only  the  one  chance  or  only  the  other. 

The  objector  (as  has  been  acutely  remarked  by  another  correspondent) 
Implies  to  the  problem  under  consideration,  a  mode  of  calculation  only  suited  to 
the  reverse  problem.  Had  the  question  been — If  two  of  every  three  Bs  are 
As  and  ihree  out  of  every  four  Bs  are  Cs,  how  many  Bs  will  be  both  As  and 
Ob,  his  reasoning  would  have  been  correct.  For  the  Bs  that  are  both  As  and 
Os  must  be  fewer  than  either  the  Bs  that  are  As  or  the  Bs  that  are  Cs,  and  to 
find  their  number  we  must  abate  either  of  these  numbers  in  the  ratio  due  to 
the  other.  But  when  the  problem  is  to  find,  not  how  many  Bs  are  both  As  and 
Gs,  but  how  many  things  that  are  both  As  and  Gs  are  Bs,  it  is  evident  that 
among  these  the  proportion  of  Bs  must  be  not  less,  but  greater,  than  among 
things  which  are  only  A,  or  among  things  which  are  only  B. 

The  true  theory  of  the  chances  is  best  found  by  going  back  to  the  scientific 
grounds  on  which  the  proportions  rest.  The  degree  of  frequency  of  a  coinci- 
dence depends  on,  and  is  a  measure  of,  the  frequency,  combined  with  the  efficacy, 
of  the  causes  in  operation  that  are  favourable  to  it.  If  out  of  every  twelve 
Am  taken  indiscriminately  eight  are  Bs  and  four  are  not,  it  is  implied  that  there 
are  causes  operating  on  A  which  tend  to  make  it  a  B,  and  that  these  causes  are 
sufficiently  constant  and  sufficiently  powerful  to  succeed  in  eight  out  of  twelve 
cases,  but  fail  in  the  remaining  four.  So  if  of  twelve  Gs,  nine  are  Bs  and 
three  are  not,  there  must  be  causes  of  the  same  tendency  operating  on  G, 
which  sucoeed  in  nine  cases  and  fail  in  three.  Now  suppose  twelve  cases  which 
are  both  Aa  and  Gs.  The  whole  twelve  are  now  under  the  operation  of  both 
sets  of  causes.  One  set  is  sufficient  to  prevail  in  eight  of  the  twelve  cases,  the 
other  in  nine.  The  analysis  of  the  cases  shews  that  six  of  the  twelve  will  be 
Bs  through  the  operation  of  both  sets  of  causes ;  two  more  in  virtue  of  the 
causes  operating  on  A  ;  and  three  more  through  th(Me  operating  on  G,  and  that 
there  will  be  only  one  case  in  which  all  the  causes  will  be  inoperative.  The 
total  number  therefore  which  are  Bs  will  be  eleven  in  twelve,  and  the  evaluation 
in  the  text  is  ooirect. 
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the  inference,  instead  of  increasing^  diminisbes  at  each  step. 
From  two  such  premises  as  Most  A  are  B,  Most  B  are  C,  wc 
cannot  with  certainty  conclude  that  even  a  single  A  is  C ;  for 
the  whole  of  the  portion  of  A  which  in  any  way  falls  under  B, 
may  perhaps  be  comprised  in  the  exceptional  part  of  it.  Still, 
the  two  propositions  in  question  aiTord  an  appreciable  proba- 
bility that  any  given  A  is  C,  provided  the  average  on  which 
the  second  proposition  is  grounded,  was  taken  fairly  with 
reference  to  the  first ;  provided  the  pro{)osition.  Most  B  are  C, 
was  arrived  at  in  a  manner  leaving  no  suspicion  that  the  pro- 
bability arising  from  it  is  otherwise  than  fairly  distributed  over 
the  section  of  B  which  belongs  to  A.  For  though  the  instances 
which  are  A  may  be  all  in  the  minority,  they  may,  also,  be  all 
in  the  majority;  and  the  one  possibility  is  to  be  set  against 
the  other.  On  the  whole,  the  probability  arising  from  the  two 
propositions  taken  together,  will  be  correctly  measured  by  the 
probability  arising  from  the  one,  abated  in  the  ratio  of  that 
arising  from  the  other.  If  nine  out  of  ten  Swedes  have  light 
hair,  and  eight  out  of  nine  inhabitants  of  Stockholm  are 
Swedes,  the  probability  arising  from  these  two  propositions, 
that  any  given  inhabitant  of  Stockholm  is  light-haired,  will 
amount  to  eight  in  ten :  though  it  is  rigorously  possible  that 
the  whole  Swedish  population  of  Stockholm  might  belong 
to  that  tenth  section  of  the  people  of  Sweden  who  are  an 
exception  to  the  rest. 

If  the  premises  are  known  to  be  troe  not  of  a  bare 
majority,  but  of  nearly  the  whole,  of  their  respective  subjects, 
we  may  go  on  joining  one  such  proposition  to  another  for 
several  steps,  before  we  reach  a  conclusion  not  presumably 
true  even  of  a  majority.  The  error  of  the  conclusion  will 
amount  to  the  aggregate  of  the  errors  of  all  the  premises. 
Let  the  proposition.  Most  A  are  B,  be  true  of  nine  in  ten  > 
Most  B  are  C,  of  eight  in  nine :  then  not  only  will  one  A  in 
ten  not  be  C,  because  not  B»  but  even  of  the  nine -tenths 
which  are  B,  only  eight-ninths  will  be  C  :  that  is,  the  cases 
of  A  which  are  C  will  be  only  |  of  -^^^  or  four-fifths.  Let  us 
now  add  Most  C  are  D,  and  suppose  this  to  be  true  of  seven 
cases  out  of  eight ;  the  proportion  of  A  which  is  D  will  be 


APPROXIMATE    GENERALIZATIONS.  189 

only  J  of  f  of  ^,  or  y^^.  Thus  the  probability  progressively 
dwindles.  The  experience,  however,  on  which  our  approxi- 
mate generalizations  are  grounded,  has  so  rarely  been  sub- 
jected to,  or  admits  of,  accurate  numerical  estimation,  that  we 
cannot  in  general  apply  any  measurement  to  the  diminution  of 
probability  which  takes  place  at  each  illation ;  but  must  be 
content  with  remembering  that  it  does  diminish  at  every  step, 
and  that  unless  the  premises  approach  very  nearly  indeed  to 
being  universally  true,  the  conclusion  after  a  very  few  steps  is 
worth  nothing.  A  hearsay  of  a  hearsay,  or  an  argument  from 
presumptive  evidence  depending  not  on  immediate  marks  but 
on  marks  of  marks,  is  worthless  at  a  very  few  removes  from 
the  first  stage. 

§  7.  There  are,  however,  two  cases  in  which  reasonings 
depending'  on  approximate  genemlizations  may  be  carried  to 
any  length  we  please  with  as  much  assurance,  and  are  as 
strictly  scientific,  as  if  they  were  composed  of  universal  laws 
of  nature.  But  these  cases  are  exceptions  of  the  sort  which 
are  currently  said  to  prove  the  rule.  The  approximate  gene- 
ralizations are  as  suitable,  in  the  cases  in  question,  for  pur- 
poses of  ratiocination,  as  if  they  were  complete  generalizations, 
because  they  are  capable  of  being  transformed  into  complete 
generalizations  exactly  equivalent. 

First :  If  the  approximate  generalization  is  of  the  class 
in  which  our  reason  for  stopping  at  the  approximation  is 
not  the  impossibility,  but  only  the  inconvenience,  of  going 
further  j  if  we  are  cognizant  of  the  character  which  distin- 
guishes the  cases  that  accord  with  the  generalization  from 
those  which  are  exceptions  to  it ;  we  may  then  substitute  for 
the  approximate  proposition,  an  universal  proposition  with  a 
proviso.  The  proposition.  Most  persons  who  have  uncontrolled 
power  employ  it  ill,  is  a  generalization  of  this  class,  and  may 
be  transformed  into  the  following: — All  persons  who  have 
uncontrolled  power  employ  it  ill,  provided  they  are  not  persons 
of  unusual  strength  of  judgment  and  rectitude  of  purpose. 
The  proposition,  carrying  the  hypothesis  or  proviso  with  it^ 
may  then  be  dealt  with  no  longer  as  an  approximate,  but  as  an 
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universal  proposition ;  and  to  whatever  number  of  steps  the 
reasoning  may  reach,  the  hypothesis,  being  carried  forward  to 
the  conelasion,  will  exactly  indicate  how  far  that  conclusion  is 
from  being  applicable  universally.  If  in  the  course  of  the 
argument  other  approximate  generalizations  are  introduced, 
each  of  them  being  in  like  manner  expressed  as  an  universal 
proposition  with  a  condition  annexed,  the  sum  of  all  the 
conditions  will  appear  at  the  end  as  the  sum  of  all  the  errors 
which  affect  the  conclusion.  Thus,  to  the  proposition  last 
cited,  let  us  add  the  following : — All  absolute  monarchs  have 
uncontrolled  power,  unless  their  position  is  such  that  they 
need  the  active  support  of  their  subjects  (as  was  the  case  with 
Queen  Elizabeth,  Frederick  of  Prussia,  and  others).  Com- 
bining these  two  propositions,  we  can  deduce  from  them  an 
universal  conclusion,  which  will  be  subject  to  both  the  hypo- 
theses in  the  premises ;  All  absolute  monarchs  employ  their 
power  ill,  unless  their  position  makes  them  need  the  active 
support  of  their  subjects,  or  unless  they  are  persons  of  unusual 
strength  of  judgment  and  rectitude  of  purpose.  It  is  of  no 
consequence  how  rapidly  the  errors  in  our  premises  accumu- 
late, if  we  are  able  in  this  noanner  to  record  each  error,  and 
keep  an  account  of  the  aggregate  as  it  swells  up. 

Secondly :  there  is  a  case  in  which  approximate  proposi- 
tions, even  without  our  taking  note  of  the  conditions  under 
which  they  are  not  true  of  individual  cases,  are  yet,  for  the 
purposes  of  science,  universal  ones ;  namely,  in  the  inquiries 
'  which  relate  to  the  properties  not  of  individuals,  but  of  multi- 
tudes. The  principal  of  these  is  the  science  of  politics,  or 
of  human  society.  This  science  is  principally  concerned 
I  with  the  actions  not  of  solitary  individuals,  but  of  masses; 
I  with  the  fortunes  not  of  single  persons,  but  of  communities. 
For  the  statesman,  therefore,  it  is  generally  enough  to  know 
that  most  persons  act  or  are  acted  upon  in  a  particular  way ; 
since  his  speculations  and  his  practical  arrangements  refer 
almost  exclusively  to  cases  in  which  the  whole  community, 
or  some  large  portion  of  it,  is  acted  upon  at  once,  and  in 
which,  theretbre,  what  is  done  or  felt  by  moil  persons  deter- 
mines the  result  produced  by  or  upon  the  body  at  large.     He 
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can  get  on  well  enOns^h  with  approximate  generalizations  oi 
human  nature^  since  what  is  true  approximately  of  all  indivi- 
duals is  true  absolutely  of  all  masses.  And  even  when  thel 
operations  of  individual  men  have  a  part  to  play  in  his  deduc* 
tions^  as  when  he  is  reasoning  of  kings^  or  other  single  rulers^ 
still,  as  he  is  providing  for  indefinite  duration,  involving  an 
indefinite  succession  of  such  individuals,  he  must  in  general 
both  reason  and  act  as  if  what  is  true  of  most  persons  were 
true  of  all. 

The  two  kinds  of  considerations  above  adduced  are  a 
sufficient  refutation  of  the  popular  error,  that  speculations 
on  society  and  government,  as  resting  on  merely  probable 
evidence,  must  be  inferior  in  certainty  and  scientific  accuracy 
to  the  conclusions  of  what  are  called  the  exact  sciences,  and 
less  to  be  relied  on  in  practice.  There  are  reasons  enough 
whj  the  moral  sciences  must  remain  inferior  to  at  least  the 
more  perfect  of  the  physical :  why  the  laws  of  their  more 
complicated  phenomena  cannot  be  so  completely  deciphered, 
nor  the  phenomena  predicted  with  the  same  degree  of  assurance. 
But  though  we  cannot  attain  to  so  many  truths,  there  is  no 
reason  that  those  we  can  attain  should  deserve  less  reliance,  or 
have  less  of  a  scientific  character.  Of  this  topic,  however,  I 
shall  treat  more  systematically  in  the  concluding  Book,  to 
which  place  any  further  consideration  of  it  must  be  deferred. 


CHAPTER  XXIV. 


OF   THE    REMAINING    LAWS    OF   NATURE. 

§  1.  In  the  First  Book^  we  found  that  all  the  assertions 
which  can  be  conveyed  by  language,  express  some  one  or 
more  of  five  difiereut  things :  Existence ;  Order  in  Place ; 
Order  in  Time ;  Causation ;  and  Resemblance.*  Of  these. 
Causation,  in  our  view  of  the  subject^  not  being  fundamentally 
different  from  Order  in  Time,  the  five  species  of  possible 
assertions  are  reduced  to  four.  The  propositions  which  afiirm 
Order  in  Time,  in  either  of  its  two  modes^  Coexistence  and 
Succession,  have  formed,  thus  far,  the  subject  of  the  present 
Book.  And  we  have  now  concluded  the  exposition,  so  far  as 
it  falls  within  the  limits  assigned  to  this  work,  of  the  nature 
of  the  evidence  on  which  these  propositions  rest,  and  the  pro- 
cesses of  investigation  by  which  they  are  ascertained  and 
proved.  There  remain  three  classes  of  facts :  Existence,  Order 
in  Place,  and  Resemblance;  in  regard  to  which  the  same 
questions  are  now  to  be  resolved. 

Regarding  the  first  of  these,  very  little  needs  be  said. 
Existence  in  general,  is  a  subject  not  for  our  science,  but  for 
metaphysics.  To  determine  what  things  can  be  recognised  as 
really  existing,  independently  of  our  own  sensible  or  other 
impressions,  and  in  what  meaning  the  term  is,  in  that  case, 
predicated  of  them,  belongs  to  the  consideration  of  ^'  Things 
in  themselves,'*  from  which,  throughout  this  work,  we  have  as 
much  as  possible  kept  aloof.  Existence,  so  far  as  Logic  is 
concerned  about  it,  has  reference  only  to  phenomena;  to 
actual,  or  possible,  states  of  external  or  internal  consciousness, 
in  ourselves  or  others.  Feelings  of  sensitive  beings,  op  possi- 
bilities of  having  such  feelings,  are  the  only  things  the  exis* 

*  Supra^  book  i.  oh.  v. 


REMAINING    LAWfi   OP   NATURB.  143 

tence  of  which  can  be  a  subject  of  logical  induction,  because 
the  only  things  of  which  the  existence  in  individual  cases  can 
be  a  subject  of  experience. 

It  is  true  that  a  thing  is  said  by  us  to  exist,  even  when  it 
is  absent,  and  therefore  is  not  and  cannot  be  perceived.  But 
even  then,  its  existence  is  to  us  only  another  word  for  our  con- 
viction that  we  should  perceive  it  on  a  certain  supposition;', 
namely,  if  we  were  in  the  needful  circumstances  of  time  and 
place,  and  endowed  with  the  needful  perfection  of  organs.  My 
belief  that  the  Emperor  of  China  exists,  is  simply  ray  belief 
that  if  I  were  transported  to  the  imperial  palace  or  some  other 
locality  in  Pekin,  I  should  see  him.  My  belief  that  Julius 
Csesar  existed,  is  my  belief  that  I  should  have  seen  him  if  I 
had  been  present  in  the  field  of  Pharsalia,  or  in  the  senate- 
house  at  Rome.  When  I  believe  that  stars  exist  beyond  the 
utmost  range  of  my  vision,  though  assisted  by  the  most 
powerful  telescopes  yet  invented,  ray  belief,  philosophically 
expressed,  is,  that  with  still  better  telescopes,  if  such  existed, 
I  could  see  them,  or  that  they  may  be  perceived  by  beings  less 
remote  from  them  in  space,  or  whose  capacities  of  perception 
are  superior  to  mine. 

The  existence,  therefore,  of  a  phenomenon,  is  but  another  j 
word  for  its  being  perceived,  or  for  the  inferred  possibility  of  . 
perceiving  it.     When  the  phenomenon  is  within  the  range  of 
present  observation,  by  present '  observation  we  assure  our- 
selves of  its  existence;  when  it  is  beyond  that  range,  and  is 
therefore  said  to  be  absent,  we  infer  its  existence  from  marks 
or   evidences.     But   what  can   these   evidences   be?     Other 
phenomena;  ascertained  by  induction  to  be  connected  with 
the  given  phenomenon,  either  in  the  way  of  succession  or  of 
coexistence.     The  simple   existence,  therefore,  of  an  indivi-t 
dual  phenomenon,  when  not  directly  perceived,  is  inferred  from  1 
^  some  inductive  law  of  succession  or  coexistence :  and  is  con- 
sequently not  amenable  to  any  peculiar  inductive  principles. 
We  prove  the  existence  of  a  thing,  by  proving   that  it  is  ^ 
connected   by  succession  or  coexistence   with   some  known  . 
thing. 

With  respect  to  general  propositions  of  this  class,  that  is, ' 
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1  which  affirm  the  bare  fact  of  exibtence^  they  have  a  peculiarity 
which  renders   the   logical  treatment  of  them  a  very  easjr 

I  matter;  they  are  generalizations  which  are  sufficiently  proved 
by  a  single  instance.  That  ghosts,  or  unicorns,  or  sea- 
serpents  exist,  would  be  fully  established  if  it  could  be  ascer- 
tained positively  that  such  things  had  been  even  once  seen. 
Whatever  has  once  happened,  is  capable  of  happening  again  ; 
the  only  question  relates  to  the  conditions  under  which  it 
happens. 

So  far,  therefore,  as  relates  to  simple  existence,  the 
Inductive  Logic  has  no  knots  to  untie.  And  we  may  proceed 
to  the  remaining  two  of  the  great  classes  into  which  facts 
have  been  divided ;  Resemblance,  and  Order  in  Place. 

§  2.  Resemblance  and  its  opposite,  except  in  the  case  in 
which  they  assume  the  names  of  Equality  and  Inequality,  are 
seldom  regarded  as  subjects  of  science ;  they  are  supposed  to 
•  be  perceived  by  simple  apprehension ;  by  merely  applying  our 
senses  or  directing  our  attention  to  the  two  objects  at  once,  or 
in  immediate  succession.  And  this  simultaneous,  or  virtually 
simultaneous,  application  of  our  faculties  to  the  two  things 
which  are  to  be  compared,  does  necessarily  constitute  the  ulti- 
mate appeal,  wherever  such  application  is  practicable.  But, 
in  most  cases,  it  is  not  practicable:  the  objects  cannot  be 
brought  so  close  together  that  the  feeling  of  their  resem- 
blance (at  least  a  complete  feeling  of  it)  directly  arises  in  the 
mind.  We  can  only  compare  each  of  them  with  some  third 
object,  capable  of  being  transported  from  one  to  the  other. 
And  besides,  even  when  the  objects  can  be  brought  into  im- 
mediate juxtaposition,  their  resemblance  or  difference  is  but 
imperfectly  known  to  us,  unless  we  have  compared  them 
minutely,  part  by  part.  Until  this  has  been  done,  things  in 
reality  very  dissimilar  often  appear  undistinguishably  alike. 
Two  lines  of  very  unequal  length  will  appear  about  equal 
when  lyiug  in  different  directions ;  but  place  them  parallel 
with  their  farther  extremities  even,  and  if  we  look  at  the 
nearer  extremities,  their  inequality  becomes  a  matter  of  direct  * 
perception. 
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To  ascertain  whether^  and  in  what^  two  phenomena  re- 
semble or  differ^  is  not  always^  therefore^  so  easy  a  thing  as  it 
might  at  firet  appear.  When  the  two  cannot  be  brought  into 
juxtaposition,  or  not  so  that  the  observer  is  able  to  compare 
their  several  parts  in  detail^  he  must  employ  the  indirect^ 
means  of  reasoning  and  general  propositions.  When  we  can- 
not bring  two  straight  lines  together,  to  determine  whether 
they  are  equal,  we  do  it  by  the  physical  aid  of  a  foot  rule 
applied  first  to  one  and  then  to  the  other,  and  the  logical  aid 
of  the  general  proposition  or  formula,  '^  Things  which  are 
equal  to  the  same  thing  are  equal  to  one  another/^  The 
comparison  of  two^hings  through  the  intervention  of  a  third  f 
thing,  when  their  direct  comparison  is  impossible,  is  the  ap-  I 
propriate  scientific  process  for  ascertaining  resemblances  and 
dissimilarities,  and  is  the  sum  total  of  what  Logic  has  to  teach 
on  the  subject. 

An  undue  extension  of  this  remark  induced  Locke  to.  con- 
sider reasoning  itself  as  nothing  but  the  comparison  of  two 
ideas  through  the  medium  of  a  third,  and  knowledge  as  the 
perception  of  the  agreement  or  disagreement  of  two  ideas : 
doctrines  which  the  Condillac  school  blindly  adopted,  without 
the  qualifications  and  distinctions  with  which  they  were 
studiously  guarded  by  their  illustrious  author.  Where,  indeed, 
the  agreement  or  disagreement  (otherwise  called  resemblance 
or  dissimilarity)  of  any  two  things  is  the  very  matter  to  be 
determined,  as  is  the  case  particularly  in  the  sciences  of  quan- 
tity and  extension ;  there,  the  process  by  which  a  solution,  if 
not  attainable  by  direct  perception,  must  be  indirectly  sought, 
consists  in  comparing  these  two  things  through  the  medium  of 
a  third.  But  this  is  far  from  being  true  of  all  inquiries. 
The  knowledge  that  bodies  fall  to  the  ground  is  not  a  per- 
ception of  agreement  or  disagreement,  but  of  a  series  of 
physical  occurrences,  a  succession  of  sensations.  Locke's 
definitions  of  knowledge  and  of  reasoning  required  to  be 
limited  to  our  knowledge  of,  and  reasoning  about,  resem- 
blances. Nor,  even  when  thus  restricted,  are  the  propositions 
strictly  correct ;  since  the  comparison  is  not  made,  as  he  repre- 1 
sents,  between  the  ideas  of  the  two  phenomena,  but  between  : 
VOL.  n.  10 
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\  the  phenomena  themselves.  This  mistake  has  been  pointed 
out  in  an  earlier  part  of  our  inquiry,*  and  we  traced  it  to  an 
imperfect  conception  of  what  takes  place  in  mathematics,  where 
very  often  the  comparison  is  really  made  between  the  ideaSj 
without  any  appeal  to  the  outward  senses ;  only^  however^ 
because  in  mathematics  a  comparison  of  the  ideas  is  strictly 
equivalent  to  a  comparison  of  the  phenomena  themselves. 
Where,  as  in  the  case  of  numbers,  lines,  and  figures,  our  idea 
of  an  object  is  a  complete  picture  of  the  object,  so  far  as 
respects  the  matter  in  hand  ;  we  can,  of  course,  learn  from  the 
picture,  whatever  could  be  learnt  from  the  object  itself  by  mere 
contemplation  of  it  as  it  exists  at  the  parl^icular  instant  when 

:  the  picture  is  taken.  No  mere  contemplation  of  gunpowder 
would  ever  teach  us  that  a  spark  would  make  it  explode,  nor^ 
consequently,  would  the   contemplation  of  the  idea  of  gun- 

,  powder  do  so  :  but  the  mere  contemplation  of  a  straight  line 
shows  that  it  cannot  inclose  a  space  :  accordingly  the  contem- 
plation of  the  idea  of  it  will  show  the  same.  What  takes 
place  in  mathematics  is  thus  no  argument  that  the  comparison 
is  between  the  ideas  only.  It  is  always,  either  indirectly  or 
directly,  a  comparison  of  the  phenomena. 

In  cases  in  which  we  cannot  bring  the  phenomena  to  the 
test  of  direct  inspection  at  all,  or  not  in  a  manner  sufficiently 
precise,  but  must  judge  of  their  resemblance  by  inference 
from  other  resemblances  or  dissimilarities  more  accessible  to 
observation,  we  of  course  require,  as  in  all  cases  of  ratiocination, 
generalizations  or  formulss  applicable  to  the  subject.  We 
must  reason  from  laws  of  nature ;  from  the  uniformities  which 
are  observable  in  the  fact  of  likeness  or  unlikeness. 

§  3.  Of  these  laws  or  uniformities,  the  most  compre- 
hensive are  those  supplied  by  mathematics ;  the  axioms 
relating  to  equality,  inequality,  and  proportionality,  and  the 
various  theorems  thereon  founded.  And  these  are  the  only 
Laws  of  Resemblance  which  require  to  be,  or  which  can 
be,  treated  apart.     It  is  true   there   are   innumerable   other 

*  Supra,  book  i.  ch.  y.  §  1,  and  book  ii.  ch.  v.  §  5. 
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tbeoreins  which  affirm  resembhinces  among  phenomena ;  as 
that  the  angle  of  the  reflection  of  light  is  equal  to  its  angle  of 
incidence  (equality  being  merely  exact  resemblance  in  magni- 
tude). Again^  that  the  heavenly  bodies  descril)e  equal  areas 
in  equal  times;  and  that  their  periods  of  revolution  arej^ro- 
portumal  (another  species  of  resemblance)  to  the  sesquiplicate 
powers  of  their  distances  from  the  centre  of  force.  These  and 
similar  propositions  affirm  resemblances,  of  the  same  nature 
with  those  asserted  in  the  theorems  of  mathematics ;  but  the 
distinction  is,  that  the  propositions  of  mathematics  are  true  of 
all  phenomena  whatever,  or  at  least  without  distinction  of 
origin ;  while  the  truths  in  question  are  affirmed  only  of  special 
phenomena,  which  originate  in  a  certain  way ;  and  the  equa* 
lities,  proportionalities,  or  other  resemblances,  which  exist 
between  such  phenomena,  must  necessarily  be  either  derived 
from,  or  identical  with^  the  law  of  their  origin — the  law  of 
causation  on  which  they  depend.  The  equality  of  the  areas 
described  in  equal  times  by  the  planets,  is  derived  from  the 
laws  of  the  causes ;  and,  until  its  derivation  was  shown,  it  was 
an  empirical  law.  The  equality  of  the  angles  of  reflexion  and 
incidence  is  identical  with  the  law  of  the  cause ;  for  the  cause 
is  the  incidence  of  a  ray  of  light  upon  a  reflecting  surface,  and 
the  equality  in  question  is  the  very  law  according  to  which 
that  cause  produces  its  effects.  This  class,  therefore,  of  the  > 
uniformities  of  resemblance  between  phenomena,  are  insepa- 
rable, in  fact  and  in  thought,  from  the  laws  of  the  production 
of  those  phenomena :  and  the  principles  of  induction  applicable 
to  them  are  no  other  than  those  of  which  we  have  treated  in 
the  preceding  chapters  of  this  Book. 

It  is  otherwise  with  the  truths  of  mathematics.  The  laws  j 
of  equality  and  inequality  between  spaces,  or  between  numbers,  / 
have  no  connexion  with  laws  of  causation.  That  the  angle  of 
reflexion  is  equal  to  the  angle  of  incidence,  is  a  statement  of 
the  mode  of  action  of  a  particular  cause ;  but  that  when  two 
straight  lines  intersect  each  other  the  opposite  angles  are 
equal,  is  true  of  all  such  lines  and  angles,  by  whatever  cause 
produced.  That  the  squares  of  the  periodic  times  of  the 
planets  are  proportional  to  the  cubes  of  their  distances  from 

10—8 


148  INDUCTION* 

the  8nn^  is  an  uniformity  derived  from  the  laws  of  the  oaases 
(or  forces)  which  prodace  the  planetary  motions ;  but  that  the 
square  of  any  number  is  four  times  the  square  of  half  the 
number^  is  true  independently  of  any  cause.  The  only  laws 
of  resemblance;  therefore,  which  we  are  called  upon  to  consider 
independently  of  causation,  belong  to  the  province  of  mathe- 
matics. 

§  4.  The  same  thing  is  evident  with  respect  to  the  only 
one  remaining  of  our  five  categories,  Order  in  Place.  The 
order  in  place,  of  the  effects  of  a  cause,  is  (like  everything  else 
belonging  to  the  effects)  a  consequence  of  the  laws  of  that 
cause.  The  order  in  place,  or,  as  we  have  termed  it,  the  col- 
location, of  the  primeval  causes,  is  (as  well  as  their  resem- 
blance) in  each  instance  an  ultimate  fact,  in  which  no  laws  or 
uniformities  are  traceable.  The  only  remaining  general  pro- 
positions respecting  order  in  place,  and  the  only  ones  which 
have  nothing  to  do  with  causation,  are  some  of  the  truths  of 
geometry ;  laws  through  which  we  are  able,  from  the  order  in 
place  of  certain  points,  lines,  or  spaces,  to  infer  the  order  in 
place  of  others  which  are  connected  with  the  former  in  some 
known  mode ;  quite  independently  of  the  particular  nature  of 
those  points,  lines,  or  spaces,  in  any  other  respect  than  posi- 
tion or  magnitude,  as  well  as  independently  of  the  physical 
cause  from  which  in  any  particular  case  they  happen  to  derive 
their  origin. 

It  thus  appears  that  mathematics  is  the  only^  department 
of  science  into  the  methods  of  which  it  still  remains  to  inquira 
And  there  is  the  less  necessity  that  this  inquiry  should  occupy 
us  long,  as  we  have  already,  in  the  Second  Book,  made  consi- 
derable progress  in  it.  We  there  remarked,  that  the  directly 
inductive  truths  of  mathematics  are  few  in^  number ;  consisting 
of  the  axioms,  together  with  certain  propositions  concerning 
existence,  tacitly  involved  in  most  of  the  so-called  definitions. 
And  we  gave  what  appeared  conclusive  reasons  for  affirming 
that  these  original  premises,  from  which  the  remaining  truths 
of  the  science  are  deduced,  are,  notwithstanding  all  appearances 
to  the  contrary,  results  of  observation  and  experience;  founded, 
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in  short,  on  the  evidence  of  the  senses.  That  things  equal  to 
the  same  thing  are  equal  to  one  another,  and  that  two  straight 
lines  which  have  once  intersected  one  another  continue  to 
diverge,  are  inductive  truths ;  resting,  indeed,  like  the  law  of 
universal  causation,  onlj  on  induction  per  enumerationem 
Mimplieem;  on  the  fact  that  they  have  'been  perpetually  per- 
ceived to  be  true,  and  never  once  found  to  be  false.  But,  as 
we  have  seen  in  a  recent  chapter  that  this  evidence,  in  the 
case  of  a  law  so  completely  universal  as  the  law  of  causation, 
amounts  to  the  fullest  proof,  so  is  this  even  more  evidently 
true  of  the  general  propositions  to  which  we  are  now  advert- 
ing; because,  as  a  perception  of  their  truth  in  any  individual 
case  whatever,  requires  only  the  simple  act  of  looking  at  the 
objects  in  a  proper  position,  there  never  could  have  been  in 
their  case  ^what,  for  a  long  period,  there  were  in  the  case  of 
the  law  of  causation)  instances  which  were  apparently,  though 
not  really,  exceptions  to  them.  Their  infallible  truth  was 
recognised  from  the  very  dawn  of  speculation ;  and  as  their 
extreme  familiarity  made  it  impossible  for  the  mind  to  con- 
ceive the  objects  under  any  other  law,  they  were,  and  still  are, 
generally  considered  as  truths  recognised  by  their  own  evi- 
dence, or  by  instinct. 

§  5.  There  is  something  which  seems  to  require  explana- 
tion, in  the  fact  that  the  immense  multitude  of  truths  (a  mul- 
titude still  as  far  from  being  exhausted  as  ever)  comprised  in 
the  mathematical  sciences,  can  be  elicited  from  so  small  a 
number  of  elementary  laws.  One  sees  not,  at  first,  how  it  is 
that  there  can  be  room  for  such  an  infinite  variety  of  true 
propositions,  on  subjects  apparently  so  limited. 

To  begin  with  the  science  of  number.  The  elementary  or 
ultimate  truths  of  this  science  are  the  common  axioms  eon- 
ceming  equality,  namely,  '^  Things  which  are  equal  to  the 
same  thing  are  equal  to  one  another,^^  and  **  Equals  added  to 
equals  make  equal  sums,''  (no  other  axioms  are  required,*) 


*  The  axiom,  *' Equals  subtracted  from  equals  leave  equal  differenoes,*' 
may  be  denlODBtnted  from  the  two  axiomB  in  the  text.    If  Asa  and  3*5, 
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together  with  the  definitions  of  the  varioufl  numbers.  Like 
other  Bo-called  definitions,  these  are  composed  of  two  things, 
the  explanation  of  a  name,  and  the  assertion  of  a  fact :  of 
which  the  latter  alone  can  form  a  first  principle  or  premise  of 
a  science.  The  fact  asserted  in  the  definition  of  a  number  ia 
a  physical  fact  Each  of  the  numbers  two,  three,  four,  &c., 
denotes  physical  phenomena,  and  connotes  a  physical  property 
of  those  phenomena.  Two,  for  instance,  denotes  all  pairs  of 
things,  and  twelve  all  dozens  of  things,  connoting  what  makes 
them  pairs,  or  dozens ;  and  that  which  makes  them  so  is  some- 
thing physical ;  since  it  cannot  be  denied  that  two  apples  are 
physically  distinguishable  from  three  apples,  two  horses  from 
one  horse,  and  so  forth :  that  they  are  a  different  visible  and 
tangible  phenomenon.  I  am  not  undertaking  to  say  what  the 
difference  is ;  it  is  enough  that  there  is  a  difference  of  which 
the  senses  can  take  cognizance.  And  although  a  hundred  and 
two  horses  are  not  so  easily  distinguished  from  a  hundred  and 
three,  as  two  horses  are  from  three — though  in  most  positions 
the  senses  do  not  perceive  any  difference — yet  they  may  be  so 
placed  that  a  difference  will  be  perceptible,  or  else  we  should 
never  have  distinguished  them,  and  given  them  different  names. 
Weight  is  confessedly  a  physical  property  of  things;  yet  smajl 
differences  between  great  weights  are  as  imperceptible  to  the 
senses  in  most  situations,  as  small  differences  between  great 
numbers;  and  are  only  put  in  evidence  by  placing  the  two 
objects  in  a  peculiar  position — namely,  in  the  opposite  scales 
of  a  delicate  balance. 

A— B  =  o— 6.  For  if  not,  let  A— B=a  — 6+c  Then  since  B  =  6, 
adding  equals  to  equalsj  A^a+c.  Bat  A=a.  Therefore  a=a+c,  which 
ia  impossible. 

This  proposition  baying  been  demonstrated,  we  may,  by  means  of  it,  demon- 
strate the  following  :  "  If  equals  be  added  to  unequals,  the  sums  are  unequal." 
If  A^a and  B  not=6,  A+B  is  not»  a  +6.  For  suppose  it  to  be  so.  Then, 
since  A =a  and  A+B=a  +  6,  subtracting  equals  from  equals,  B=6;  which  ia 
contrary  to  the  hypothesis. 

So  again,  it  may  be  proved  that  two  things,  one  of  which  is  equal  and  the 
other  unequal  to  a  third  thing,  are  unequal  to  one  another.  If  A=a  and  A 
not=:B,  neither  is  a=sB.  For  suppose  it  to  be  equal.  Then  since  A»a  and 
a=B,  and  since  things  equal  to  the  same  thing  are  equal  to  one  another,  AsaB  : 
which  is  contrary  to  the  hypothtisis.  ^  « 
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What,  then,  is  that  which  is  connoted  by  a  name  of 
number  ?  Of  coarse,  some  property  belonging  to  the  agglo- 
meration of  things  which  we  call  by  the  nanoie;  and  that 
property  is,  the  characteristic  manner  in  which  the  agglo- 
meration is  made  up  of,  and  may  be  separated  into,  parts. 
I  will  endeavour  to  make  this  more  intelligible  by  a  few  ex- 
planations. 

When  we  call  a  collection  of  objects  two,  three,  or  four, 
they  are  not  two,  three,  or  four  in  the  abstract ;  they  are  two, 
three,  or  four  things  of  some  particular  kind ;  pebbles,  horsesj 
inches,  pounds  weight.  What  the  name  of  number  connotes 
is,  the  manner  in  which  single  objects  of  the  given  kind  must 
be  put  together,  in  order  to  produce  that  particular  aggregate. 
If  the  aggregate  be  of  pebbles,  and  we  call  it  two,  the  name 
implies  that,  to  compose  the  aggregate,  one  pebble  must  be 
joined  to  one  pebble.  If  we  call  it  three,  one  and  one  and 
one  pebble  must  be  brought  together  to  produce  it,  or  else 
one  pebble  must  be  joined  to  an  aggregate  of  the  kind  called 
two,  already  existing.  The  aggregate  which  we  call  /our,  ha^ 
a  still  greater  number  of  characteristic  modes  of  formation. 
One  and  one  and  one  and  one  pebble  may  be  brought  toge- 
ther; or  two  aggregates  of  the  kind  called  two  maybe  united; 
or  one  pebble  may  be  added  to  an  aggregate  of  the  kind  called 
three.  Every  succeeding  number  in  the  ascending  series,  may 
be  formed  by  the  junction  of  smaller  numbers  in  a  progres- 
sively greater  variety  of  ways.  Even  limiting  the  parts  to 
two,  the  number  may  be  formed,  and  consequently  may  be 
divided,  in  as  many  different  ways  as  there  are  numbers 
smaller  than  itself;  and,  if  we  admit  of  threes,  fours,  &c.,  in 
a  still  greater  variety.  Other  modes  of  arriviRg  at  the  same 
aggregate  present  themselves,  not  by  the  union  of  smaller, 
but  by  the  dismeinberment  of  larger  aggregates.  Thus,  three 
pebbles  may  be  formed  by  taking  away  one  pebble  from  an 
aggregate  of  four;  two  pebbles,  by  an  equal  division  of  a 
similar  aggregate ;  and  so  on. 

Every  arithmetical  proposition;  every  statement  of  the 
result  of  an  arithmetical  operation;  is  a  statement  of  one 
of  the  modes  of  formation  of  a  given   number*     It  affirms. 
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that  a  certain  aggregate  might  have  beea  formed  by  putting 
together  certaiu  other  aggregates^  or  by  withdrawing  certain 
portions  of  .some  aggregate;  and  that,  by  consequence,  we 
might  reproduce  those  aggregates  from  it,  by  reversing  the 
process. 

Thus,  when  we  say  that  the  cube  of  12  is  1728,  what  we 
affirm  is  this :  that  if,  having  a  sufficient  number  of  pebbles  or 
of  any  other  objects,  we  put  them  together  into  the  particular 
sort  of  parcels  or  aggregates  called  twelves;  and  put  together 
these  twelves  again  into  similar  collections;  and,  finally,  make 
up  twelve  of  these  largest  parcels ;  the  aggregate  thus  formed 
will  be  such  a  one  as  we  call  1728;  namely,  that  which  (to 
take  the  most  familiar  of  its  modes  of  formation)  may  be  made 
by  joining  the  parcel  called  a  thousand  pebbles,  the  parcel 
called  seven  hundred  pebbles,  the  parcel  called  twenty  pebbles, 
and  the  parcel  called  eight  pebbles. 

The  converse  proposition,  that  the  cube  root  of  1728  is  12, 
asserts  that  this  large  aggregate  may  again  be  decomposed 
into  the  twelve  twelves  of  twelves  of  pebbles  which  it  con- 
sists of. 

The  modes  of  formation  of  any  number  are  innumerable ; 
but  when  we  know  one  mode  of  formation  of  each,  all  the  rest 
may  be  determined  deductively.  If  we  know  that  a  is  formed 
from  b  and  c,  b  from  a  and  e,  c  from  d  and  /,  and  so  forth, 
until  we  have  included  all  the  numbers  of  any  scale  we  choose 
to  select,  (taking  care  that  for  each  number  the  mode  of  forma- 
tion be  really  a  distinct  one,  not  bringing  us  round  again  to 
the  former  numbers,  but  intrddiicing  a  new  number,)  we  have 
a  set  of  propositions  from  which  we  may  reason  to  all  the 
other  modes  of  formation  of  those  numbers  from  one  another. 
Having  established  a  chain  of  inductive  truths  connecting 
together  all  the  numbers  of  the  scale,  we  can  ascertain  the 
formation  of  any  one  of  those  numbers  from  any  other  by 
merely  travelling  from  one  to  the  other  along  the  chain. 
Suppose  that  we  know  only  the  following  modes  of  formation: 
6  =  4+2,  4=7  —  3,  7  =  5  +  2,  5  =  9—4.  We  could  determine 
how  6  may  be  formed  from  9.  For  6  =  4  +  2  =  7—3  +  2  =  5  + 
2—3  +  2  =  9—4+2—3  +  2.    It  may  therefore  be  formed  bj 
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taking  away  4  and  3^  and  adding  2  and  2,  If  we  know  besides 
that  2  +  2  =  4^  we  obtain  ^6  from  9  in  a  simpler  mode^  hj 
merely  taking  away  8. 

It  is  sufficient,  therefore,  to  select  one  of  the  varioas 
modes  of  formation  of  each  number,  as  a  means  of  ascertaining 
all  the  rest.  And  since  things  which  are  uniform,  and  there- 
fore simple,  are  most  easily  received  and  retained  by  the  un- 
derstanding, there  is  an  obvious  advantage  in  selecting  a  mode 
of  formation  which  shall  be  alike  for  all ;  in  fixing  the  con- 
notation of  names  of  number  on  one  uniform  principle.  The 
mode  in  which  our  existing  numerical  nomenclature  is  con- 
trived possesses  this  advantage,  with  the  additional  one,  that 
it  happily  conveys  to  the  mind  two  of  the  modes  of  formation 
of  every  number.  Each  number  is  considered  as  formed  by 
the  addition  of  an  unit  to  the  number  next  below  it  in  magni- 
tude, and  this  mode  of  formation  is  conveyed  by  the  place 
which  it  occupies  in  the  series.  And  each  is  also  considered 
as  formed  by  the  addition  of  a  number  of  units  less  than 
ten,  and  a  number  of  aggregates  each  equal  to  one  of  the 
successive  powers  of  ten  ;  and  this  mode  of  its  formation 
is  expressed  by  its  spoken  name,  and  by  its  numerical 
character. 

What  renders  arithmetic  the  type  of  a  deductive  science, 
is  the  fortunate  applicability  to  it  of  a  law  so  comprehensive 
as  '^  The  aums  of  equals  are  equals  '/'  or  (to  express  the  same 
principle  in  less  familiar  but  more  characteristic  language), 
Whatever  is  made  up  of  parts,  is  made  up  of  the  parts  of  those 
parts.  This  truth,  obvious  to  the  senses  in  all  cases  which 
can  be  fairly  referred  to  their  decision,  and  so  general  as  to  be 
coextensive  with  nature  itself,  being  true  of  all  sorts  of  pheno- 
mena, (for  all  admit  of  being  numbered,)  must  be  considered 
an  inductive  truth,  or  law  of  nature,  of  the  highest  order. 
And  every  arithmetical  operation  is  an  application  of  this  law, 
or  of  other  laws  capable  of  being  deduced  from  it.  This  is 
our  warrant  for  all  calculations.  We  believe  that  five  and  two 
are  equal  to  seven,  on  the  evidence  of  this  inductive  law, 
combined  with  the  definitions  of  those  numbers.  We  arrive 
at  that  contusion  (as  all  know  who  remember  how  they  first 
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learned  it)  by  adding  a  single  unit  at  a  time :  5  +  1  =  6,  there- 
fore 5  +  1-1-1-^6  +  1-7:  and  again  2  =  1+1,  therefore  5  +  2 
=  5  +  1  +  1  =  7. 

§  6.  Innumerable  as  are  the  true  propositions  which  can 
be  formed  concerning  particular  numbers,  no  adequate  con- 
ception could  be  gained,  from  these  alone,  of  the  extent  of  the 
truths  composing  the  science  of  number.  Such  propositions 
as  we  have  spoken  of  are  the  least  general  of  all  numerical 
truths.  It  is  true  that  even  these  are  coextensive  with  all 
nature :  the  properties  of  the  number  four  are  true  of  all 
objects  that  are  divisible  into  four  equal  parts,  and  all  object* 
are  either  actually  or  ideally  so  divisible  But  the  propositions 
which  compose  the  science  of  algebra  are  true,  not  of  a  par- 
ticular number,  but  of  all  numbers ;  not  of  all  things  under 
the  condition  of  being  divided  in  a  particular  way,  but  oi  all 
things  under  the  condition  of  being  divided  in  any  way — of 
being  designated  by  a  number  at  all. 

Since  it  is  impossible  for  different  numbers  to  have  any  of 
their  modes  of  lormation  completely  in  common,  it  is  a  kind 
of  paradox  to  say,  that  all  propositions  which  can  be  made 
concerning  numbers  relate  to  their  modes  of  formation  from 
other  numbers,  and  yet  that  there  are  propositions  which  are 
true  of  all  numbers.  But  this  very  paradox  leads  to  the  reiil 
principle  of  generalization  concerning  the  properties  of  num* 
bers.  Two  different  numbers  cannot  be  formed  in  the  same 
manner  from  the  same  numbers ;  but  they  may  be  formed  in 
the  same  manner  from  dififerent  numbers ;  as  nine  is-  formed 
from  three  by  multiplying  it  into  itself,  and  sixteen  is  formed 
from  four  by  the  same  process.  Thus  there  arises  a  classifica- 
tion of  modes  of  formation,  or  in  the  language  commonly  used 
by  mathematicians,  a  classification  of  Functions.  Any  number, 
considered  as  formed  from  any  other  number,  is  called  a 
function  of  it ;  and  there  are  as  many  kinds  of  functions  as 
there  are  modes  of  formation.  The  simple  functions  are  by 
no  means  numerous,  most  functions  being  formed  by  the 
combination  of  several  of  the  operations  which  form  simple 
functions,  or  by  successive  repetitions  of  some  one  of  those 
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operations.     The  simple  functions  of  any  number  x  are  all 

reducible  to  the  following  forms  :  a?+  a,  a?— a,  a  a?,  -,  «",  i/x, 

log.  X  (to  the  base  a)^  and  the  same  expressions  varied  by 
putting  X  for  a  and  a  for  x,  wherever  that  substitution  would 
alter  the  value :  to  which  perhaps  ought  to  be  added  sin  x, 
and  arc  (sin=ir).  All  other  functions  of  x  are  formed  by 
putting  some  one  or  more  of  the  simple  functions  in  the 
place  of  X  or  a^  and  subjecting  them  to  the  same  elementary 
operations. 

In  order  to  carry  on  general  reasonings  on  the  subject  of 
Functions^  we  require  a  nomenclature  enabling  us  to  express 
any  two  numbers  by  names  which^  without  specifying  what 
particular  numbers  they  are,  shall  show  what  function  each  is 
of  the  other  j  or,  in  other  words,  shall  put  in  evidence  their 
mode  of  formation  from  one  another.  The  system  of  general 
language  called  algebraical  notation  does  this.  The  expres- 
sions a  and  a^  +  3a  denote,  the  one  any  number,  the 
other  the  number  formed  from  it  in  a  particular  manner. 
The  expressions  0,  d,  »,  and  {a  +  A)*,  denote  any  three  num- 
bers, and  a  fourth  which  is  formed  from  them  in  a  certain 
mode. 

The  following  may  be  stated  as  the  general  problem  of  the 
algebraical  calculus :  F  being  a  certain  function  of  a  given 
number,  to  find  what  function  F  will  be  of  any  function  of 
that  number.  For  example,  a  binomial  a  +  i  is  a  function 
of  its  two  parts  a  and  b,  and  the  parts  are,  in  their  turn, 
functions  of  a'\-bi  now  {a  4-  by,  is  a  certain  function  of  the 
binomial ;  what  function  will  this  be  of  a  and  b,  the  two 
parts  ?     The  answer  to  this  question  is  the  binomial  theorem. 

The  formula  {a  +  i)*=a*  +  =-  a"-^*  +    *       -a^-H^  +  &c.,  shows 

in  what  manner  the  number  which  is  formed  by  multiplying 
a-^b  into  itself  n  times,  might  be  formed  without  that 
process,  directly  from  a,  b,  and  ».  And  of  this  nature  are 
all  the  theorems  of  the  science  of  number.  They  assert  the 
identity  of  the  result  of  different  modes  of  formation.  They 
affirm  that  some  mode  of  formation  from  x,  and  some  mode  of 
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formation  from  a  certain  function  of  x,  produce  the  same 
number. 

Besides  these  general  theorems  or  formulsB^  what  remains 
in  the  algebraical  calculus  is  the  resolution  of  equations.  Bat 
the  resolution  of  an  equation  is  also  a  theorem.  If  the 
equation  be  ;r^  +  ^jr  =  J,  the  resolution  of  this  equation^  viz. 
x= — h^±Ji  a^-^b,  is  a  general  proposition,  which  may 
be  regarded  as  an  answer  to  the  question^  If  d  is  a  certain 
function  of  x  and  a  (namely  a^  +  ax),  what  function  is  x  o£  6 
and  a?  The  resolution  of  equations  is^  therefore,  a  mere 
variety  of  the  general  problem  as  above  stated.  The  problem 
is — Given  a  function,  what  function  is  it  of  some  other 
function  ?  And  in  the  resolution  of  an  equation,  the  question 
is,  to  find  what  function  of  one  of  its  own  functions  the  number 
itself  is. 

Such  as  above  described,  is  the  aim  and  end  of  the  calculus. 
As  for  its  processes,  every  one  knows  that  they  are  simply 
deductive.  In  demonstrating  an  algebraical  theorem,  or  in 
resolving  an  equation,  we  travel  from  the  dalum  to  the 
quasitum  by  pure  ratiocination ;  in  which  the  only  premises 
introduced,  besides  the  original  hypotheses,  are  the  fuuda* 
mental  axioms  already  mentioned — that  things  equal  to  the 
same  thing  are  equal  to  one  another,  and  that  the  sums  of 
equal  things  are  equal.  At  each  step  in  the  demonstration  or 
in  the  calculation,  we  apply  one  or  other  of  these  truths,  or 
truths  deducible  from  them,  as,  that  the  differences,  products^ 
&c.,  of  equal  numbers  are  equal. 

It  would  be  inconsistent  with  the  scale  of  this  work,  and 
not  necessary  to  its  design,  to  carry  the  analysis  of  the  truths 
and  processes  of  algebra  any  farther;  which  is  also  the 
less  needful,  as  the  task  has  been,  to  a  very  great  extent,  per- 
formed by  other  writers.  Peacock^s  Algebra,  and  Dr.  Whewell^s 
Doctrine  of  Limits,  are  full  of  instruction  on  the  subject.  The 
profound  treatises  of  a  truly  philosophical  mathematician. 
Professor  De  Morgan,  should  be  studied  by  every  one  who 
desires  to  comprehend  the  evidence  of  mathematical  truths, 
and  the  meaning  of  the  obscurer  processes  of  the  calculus ; 
and  the  speculations  of  M.  Comte,  in  his  Coura  de  FAilosopAi^ 
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Positive,  on  the  philosophy  of  the  higher  branches  of  mathe- 
matics, are  among  the  many  valuable  gifts  for  which  philosophy 
is  indebted  to  that  eminent  thinker. 

§  7.  If  the  extreme  generality^  and  remoteness  not  so 
much  from  sense  as  from  the  visual  and  tactual  imagination, 
of  the  laws  of  number,  renders  it  a  somewhat  diflScult  effort 
of  abstraction  to  conceive  those  laws  as  being  in  reality  phy- 
sical truths  obtained  by  observation ;  the  same  difficulty  does 
not  exist  with  regard  to  the  laws  of  extension.  The  facts  of 
which  those  laws  are  expressions,  are  of  a  kind  peculiarly 
accessible  to  the  senses,  and  suggesting  eminently  distinct 
images  to  the  fancy.  That  geometry  is  a  strictly  physical 
science  would  doubtless  have  been  recognised  in  all  ages,  had 
it  not  been  for  the  illusions  produced  by  two  circumstances. 
One  of  these  is  the  characteristic  property,  already  noticed,  of 
the  facts  of  geometry,  that  they  may  be  collected  from  our 
ideas  or  mental  pictures  of  objects  as  effectually  as  from  the 
objects  themselves.  The  other  is,  the  demonstrative  character 
of  geometrical  truths;  which  was  at  one  time  supposed  to 
constitute  a  radical  distinction  between  them  and  physical 
truths,  the  latter,  as  resting  on  merely  probable  evidence,  being 
deemed  essentially  uncertain  and  un precise.  The  advance  of 
knowledge  has,  however,  made  it  manifest  that  physical 
science,  in  its  better  understood  branches,  is  quite  as  demon- 
strative as  geometry.  The  task  of  deducing  its  details  from 
a  few  comparatively  simple  principles  is  found  to  be  anything 
but  the  impossibility  it  was  once  supposed  to  be;  and  the 
notion  of  the  superior  certainty  of  geometry  is  an  illusion, 
arising  from  the  ancient  prejudice  which,  in  that  science,  mis- 
takes the  ideal  data  from  which  we  reason,  for  a  peculiar  class 
of  realities,  while  the  corresponding  ideal  data  of  any  deduc- 
tive physical  science  are  recognised  as  what  they  really  are, 
hypotheses. 

Every  theorem  in  geometry  is  a  law  of  external  nature, 
and  might  have  been  ascertained  by  generalizing  from  obser- 
vation and  expeinment,  which  in  this  case  resolve  themselves 
into  comparison  and  measurement.     But  it  was  found  prac- 
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ticable^  and  being  practicable,  was  desirable,  to  deduce  these 
truths  by  ratiocination  from  a  small  number  of  general  laws 
of  nature,  the  certainty  and  universality  of  which  are  obvious 
to  the  most  careless  observer,  and  which  compose  the  first 
principles  and  ultimate  premises  of  the  science.  Among 
these  general  laws  must  be  included  the  same  two  which  we 
have  noticed  as  ultimate  principles  of  the  Science  of  Number 
also,  and  which  are  applicable  to  every  description  of  quantity  ; 
viz.  The  sums  of  equals  are  equal,  and  Things  which  are  equal 
to  the  same  thing  are  equal  to  one  another;  th^  latter  of 
which  may  be  expressed  in  a  manner  more  suggestive  of  the 
inexhaustible  multitude  of  its  consequences,  by  the  following 
terms  :  Whatever  is  equal  to  any  one  of  a  number  of  equal 
magnitudes,  is  equal  to  any  other  of  them.  To  these  two  must 
be  added,  in  geometry,  a  third  law  of  equality,  namely,  that 
lines,  surfaces,  or  solid  spaces,  which  can  be  so  applied  to  one 
another  as  to  coincide,  are  equal.  Some  writers  have  asserted 
that  this  law  of  nature  is  a  mere  verbal  definition ;  that  the 
expression  ^*  equal  magnitudes''  means  nothing  but  magni- 
tudes which  can  be  so  applied  to  one  another  as  to  coincide. 
But  in  this  opinion  I  cannot  agree.  The  equality  of  two  geo- 
metrical magnitudes  cannot  differ  fundamentally  in  its  nature 
&om  the  equality  of  two  weights,  two  degrees  of  heat,  or 
two  portions  of  duration,  to  none  of  which  would  this  defini* 
tion  of  equality  be  suitable.  None  of  these  things  can  be  so 
applied  to  one  another  as  to  coincide,  yet  we  perfectly  under- 
stand what  we  mean  when  we  call  them  equal.  Things  are 
equal  in  magnitude,  as  things  are  equal  in  weight,  when  they 
are  felt  to  be  exactly  similar  in  respect  of  the  attribute  in 
which  we  compare  them  :  and  the  application  cf  the  objects  to 
each  other  in  the  one  case,  like  the  balancing  them  with  a  pair 
of  scales  in  the  other,  is  but  a  mode  of  bringing  them  into  a 
position  in  which  our  senses  can  recognise  deficiencies  of 
exact  resemblance  that  would  otherwise  escape  our  notice. 

Along  with  these  three  general  principles  or  axioms,  the 
remainder  of  the  premises  of  geometiy  consists  of  the  so-called 
definitions:  that  is  to  say,  propositions  asserting  the  real 
existence  of  the  various  objects  therein  designated,  together 
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witli  some  one  property  of  each.  In  some  cases  more  than 
one  property  is  commonly  assumed^  but  in  no  case  is  more 
than  one  necessary.  It  is  assumed  that  there  are  such  things 
in  nature  as  straight  lines^  and  that  any  two  of  them  setting 
out  from  the  same  point,  diverge  more  and  more  without 
limit.  This  assumption^  (which  includes  and  goes  beyond 
Euclid^s  axiom  that  two  straight  lines  cannot  inclose  a  space,) 
is  as  indispensable  in  geometry,  and  as  evident,  resting  on  as 
simple,  familiar,  and  universal  observation,  as  any  of  the  other 
axioms.  It  is  also  assumed  that  straight  lines  diverge  from 
one  another  in  different  degrees ;  in  other  words,  that  there 
are  such  things  as  angles^  and  that  they  are  capable  of  being 
equal  or  unequal.  It  is  assumed  that  there  is  such  a  thing  as 
a  circle,  and  that  all  its  radii  are  equal  ,*  sach  things  as  ellipses, 
and  that  the  sums  of  the  focal  distances  are  equal  for  every 
point  in  an  ellipse ;  such  things  as  parallel  lines^  and  that 
those  lines  are  everywhere  equally  distant.^ 

§  8.  It  is  a  matter  of  more  than  curiosity  to  consider,  to 
what  peculiarity  of  the  physical  truths  which  are  the  subject 
of  geometry,  it  is  owing  that  they  can  all  be  deduced  from  so 
small  a  number  of  original  premises :  why  it  is  that  we  can  set 

*  Geometers  have  usaally  preferred  to  define  parallel  lines  by  the  property 
of  being  in  the  same  plane  and  never  meeting.  This,  however,  ha»Tendered  it 
Decessary  for  them  to  assume,  as  an  additional  axiom,  some  other  property  of 
parallel  lines ;  and  the  unsatisfactory  manner  in  which  properties  for  that 
purpose  have  been  selected  by  Euclid  and  others  has  always  been  deemed  the 
opprobrium  of  elementary  geometry.  Even  as  a  verbal  definition,  eqaidistanoe 
IB  a  fitter  property  to  characterize  parallels  by,  since  it  is  the  attribute  really 
invoUed  in  the  signification  of  the  name.  If  to  be  in  the  same  plane  and  never 
to  meet  were  all  that  is  meant  by  being  parallel,  we  should  feel  no  incongruity 
in  speaking  of  a  curve  as  parallel  to  its  asymptote.  The  meaning  of  parallel 
lines  is,  lines  which  pursue  exactly  the  same  direotion,  and  which,  therefore, 
neither  draw  nearer  nor  go  farther  from  one  another  ;  a  conception  suggested 
at  once  by  the  contemplation  of  nature.  That  the  linee  will  never  meet  is  of 
course  included  in  the  more  comprehensive  proposition  that  they  are  every- 
where equally  distant.  And  that  any  straight  lines  which  are  in  the  same 
plane  and  not  equidistant  will  certainly  meet,  may  be  demonstrated  in  the  most 
rigorous  manner  from  the  fundamental  property  of  straight  lines  assumed  in 
the  text,  viz.  that  if  they  set  out  from  the  same  point,  they  diverge  more  and 
more  without  limit. 
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out  from  only  one  characteristic  property  of  each  kind  of 
phenomenon^  and  with  that  and  two  or  three  general  truths 
relating  to  equality,  can  travel  from  mark  to  mark  until  we 
obtain  a  vast  body  of  derivative  truths^  to  all  appearance 
extremely  unlike  those  elementary  ones. 

The  explanation  of  this  remarkable  fact  seems  to  lie  in 
the  following  circumstances.  In  the  first  place^  all  questions 
of  position  and  figure  may  be  resolved  into  questions  of 
magnitude.  The  position  and  figure  of  any  object  are  deter- 
mined by  determining  the  position  of  a  sufficient  number  of 
points  in  it;  and  the  position  of  any  point  may  be  deter- 
mined by  the  magnitude  of  three  rectangular  co-ordiuates^ 
that  is,  of  the  perpendiculars  drawn  from  the  point  to  three 
planes  at  right  angles  to  one  another,  arbitrarily  selected.  By 
this  transformation  of  all  questions  of  quality  into  questions 
only  of  quantity,  geometry  is  reduced  to  the  single  problem 
of  the  measurement  of  magnitudes,  that  is,  the  ascertainment 
of  the  equalities  which  exist  between  them.  Now  when  we 
consider  that  by  one  of  the  general  axioms,  any  equality, 
when  ascertained,  is  proof  of  as  many  other  equalities  as 
there  are  other  things  equal  to  either  of  the  two  equals ;  and 
that  by  another  of  those  axioms,  any  ascertained  equality  is 
proof  of  the  equality  of  as  many  pairs  of  magnitudes  as 
can  be  formed  by  the  numerous  operations  which  resolve 
themselves  into  the  addition  of  the  equals  to  themselves  or 
to  other  equals  ;  we  cease  to  wonder  that  in  proportion  as 
a  science  is  conversant  about  equality,  it  should  afibrd  a 
more  copious  supply  of  marks  of  marks ;  and  that  the  sciences 
of  number  and  extension,  which  are  conversant  with  little 
else  than  equality,  should  be  the  most  deductive  of  all  the 
sciences. 

There  are  also  two  or  three  of  the  principal  laws  of  space 
or  extension  which  are  unusually  fitted  for  rendering  one 
position  or  magnitude  a  mark  of  another,  and  thereby  con- 
tributing to  render  the  science  largely  deductive.  First;  the 
magnitudes  of  inclosed  spaces,  whether  superficial  or  solid, 
are  completely  determined  by  the  magnitudes  of  the  lines 
and  angles  which  bound  them.     Secondly,  the  length  of  any 
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line,  whether  straight  or  curve,  is  measured  (certain  other 
things  being  given)  by  the  angle  which  it  subtends,  and  vice 
versa.  Lastly,  the  angle  which  any  two  straight  lines  make 
with  each  other  at  an  inaccessible  point,  is  measured  by  the 
angles  they  severally  make  with  any  third  line  we  choose  to 
select.  By  means  of  these  general  laws,  the  measurement 
of  all  lines,  angles,  and  spaces  whatsoever  might  be  accom- 
plished by  measuring  a  single  straight  line  and  a  sufficient 
number  of  angles;  which  is  the  plan  actually  pursued  in  the 
trigonometrical  survey  of  a  country ;  and  fortunate  it  is  that 
this  is  practicable^  the  exact  measurement  of  long  straight 
lines. being  always  difficult,  and  often  impossible,  but  that  of 
angles  very  easy.  Three  such  generalizations  as  the  foregoing 
afford  such  facilities  for  the  indirect  measurement  of  magni- 
tudes, (by  supplying  us  with  known  lines  or  angles  which  are 
marks  of  the  magnitude  of  unknown  ones,  and  thereby  of  the 
spaces  which  they  inclose,)  that  it  is  easily  intelligible  how 
from  a  few  data  we  can  go  on  to  ascertain  the  magnitude  of 
an  indefinite  multitude  of  lines,  angles,  and  spaces,  which  we 
could  not  easily,  or  could  not* at  all,  measure  by  any  more 
direct  process. 

§  9.  Such  are  the  remarks  which  it  seems  necessary  to 
make  in  this  place,  respecting  the  laws  of  nature  which  are 
the  peculiar  subject  of  the  sciences  of  number  and  extension. 
The  iitomense  part  which  those  laws  take  in  giving  a  deductive 
character  to  the  other  departments  of  physical  science,  is  well 
known;  and  is  not  surprising,  when  we  consider  that  all 
causes  operate  according  to  mathematical  laws.  The  effect  is 
always  dependent  on,  or  is  a  function  of,  the  quantity  of  the 
agent;  and  generally  of  its  position  also.  We  cannot,  there- 
fore, reason  respecting  causation,  without  introducing  consi- 
derations of  quantity  and  extension  at  every  step ;  and  if  the 
nature  of  the  phenomena  admits  of  our  obtaining  numerical 
data  of  sufficient  accuracy,  the  laws  of  quantity  become  the 
grand  instrument  for  calculating  forward  to  an  effect,  or  back- 
ward to  a  cause.  That  in  all  other  sciences,  as  well  as  in 
geometry,  questions  of  quality  are  scarcely  ever  independent  of 
VOL.  II.  11 
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questions  of  quantity^  may  be  seen  from  the  most  familiar 
phenomena.  Even  when  several  colours  are  mixed  on  a 
painter's  palette,  the  comparative  quantity  of  each  entirely 
determines  the  colour  of  the  mixture. 

With  this  mere  sugf^estion  of  the  general  causes  which 
render  mathematical  principles  and  processes  so  predominant 
in  those  deductive  sciences  which  afford  precise  numerical 
data,  I  must,  on  the  present  occasion,  content  "myself :  refer- 
ring the  reader  who  desires  a  more  thorough  acquaintance 
with  the  subject,  to  the  first  two  volumes  of  M.  Comte's 
systematic  work. 

In  the  same  work,  and  more  particularly  in  the  third 
volume,  are  also  fully  discussed  the  limits  of  the  applicability 
of  mathematical  principles  to  the  improvement  of  other 
sciences.  Such  principles  are  manifestly  inapplicable,  where 
the  causes  on  which  any  class  of  phenomena  depend  are  so 
imperfectly  accessible  to  our  observation^  that  we  cannot  asr 
certain,  by  a  proper  induction,  their  numerical  laws ;  or  where 
the  causes  are  so  numerous,  and  intermixed  in  so  complex  a 
manner  with  one  another,  that  even  supposing  their  laws 
known,  the  computation  of  the  aggregate  effect  transcends  the 
powers  of  the  calculus  as  it  is,  or  is  likely  to  be;  or  lastly, 
where  the  causes  themselves  are  in  a  state  of  perpetual  fluc- 
tuation; as  in  physiology,  and  still  more,  if  possible,  in  the 
social  science.     The  mathematical  solutions  of  physical  ques- 

I  tions  become  progressively  more  difficult  and  imperfect,  in 
proportion  as  the  questions  divest  themselves  of  their  abstract 
and  hypothetical  character,  and  approach  nearer  to  the  degree 
of  complication  actually  existing  in  nature;  insomuch  that 

'  beyond  the  limits  of  astronomical  phenomena,  and  of  those 
most    nearly  analogous    to   them,   mathematical   accuracy  is 

I  generally  obtained  "at  the  expense  of  the  reality  of  the  inquiry:'* 
while  even  in  astronomical  questions,  '^notwithstanding  the 
admirable  simplicity  of  their  mathematical  elements,  our  feeble 
intelligence  becomes  incapable  of  following  out  effectually  the 
logical  combinations  of  the  laws  on  which  the  phenomena  are 
dependent^  as  soon  as  we  attempt  to  take  into  simultaneous 
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consideration  more  than  two  or  three  essential  influences."* 
Of  this,  the  problem  of  the  Three  Bodies  has  already  been 
cited,  more  than  once,  as  a  remarkable  instance ;  the  complete 
eolation  of  so  comparatively  simple  a  question  having  vainly 
tried  the  skill  of  the  most  profound  mathematicians.     We 
may  conceive,  then,  how  chimerical  would  be  the  hope  that 
mathematical  principles  coald  be  advantageously  applied  to 
phenomena  dependent  on  the  mutual  action  of  the  innume- 
rable minute  particles  of  bodies,  as  those  of  chemistry,  and? 
still    more,    of  physiology;    and   for    similar   reasons   those 
principles   remain    inapplicable   to    the    still    more   complexj 
inquiries,  the  subjects' of  which  are  phenomena  of  society  and/ 
government. 

The  value  of  mathematical  instruction  as  a  preparation  for 
those  mose  difficult  investigations,  consists  in  the  applicability 
not  of  its  doctrines,  but  of  its  method.  Mathematics  will 
ever  remain  the  most  perfect  type  of  the  Deductive  Method  in 
general ;  and  the  applications  of  mathematics  to  the  deductive 
branches  of  physics,  furnish  the  only  school  in  which  philo- 
sophers can  effectually  learn  the  most  difficult  and  important 
portion  of  their  art,  the  employment  of  the  laws  of  simpler 
phenomena  for  explaining  and  predicting  those  of  the  more 
complex.  These  grounds  are  quite  sufficient  for  deeming 
mathematical  training  an  indispensable  basis  of  real  scientific 
education,  and  regarding  (according  to  the  dictum  which  an 
old  but  unauthentic  tradition  ascribes  to  Plato)  one  who  is 
aystofxiTpriTogy  as  wanting  in  one  of  the  most  essential  qualifi- 
cations tor  the  successful  cultivation  of  the  higher  branches  of 
philosophy. 

*  Philosopkie  PosiUvCj  iii.  414-416. 
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CHAPTER  XXV. 


OF   THE    GROUNDS    OP   DISBELIEF. 

§  1.  The  method  of  arriving  at  general  truths,  or  general 
propositions  fit  to  be  believed,  and  the  nature  of  the  evidence 
on  which  they  are  grounded,  have  been  discussed^  as  far  as 
space  and  the  writer's  faculties  permitted,  in  the  twenty-four 
preceding  chapters.  But  the  result  of  the  examination  of 
evidence  is  not  always  belief,  nor  even  suspension  of  judg^ 
ment;  it  is  sometimes  disbelief.  The  philosophy,  therefore, 
of  induction  and  experimental  inquiry  is  incomplete,  unless 
the  grounds  not  only  of  belief,  but  of  disbelief,  are  treated 
of;  and  to  this  topic  we  shall  devote  one,  and  the  final, 
chapter. 

By  disbelief  is  not  here  to  be  understood  the  mere  absence 
of  belief.  The  ground  for  abstaining  from  belief  is  simply  the 
absence  or  insufiSciency  of  proof;  and  in  considering  what  is 
suflScient  evidence  to  support  any  given  conclusion,  we  have 
already,  by  implication,  considered  what  evidence  is  not  suffi- 
cient for  the  same  purpose.  By  disbelief  is  here  meant,  not 
the  state  of  mind  in  which  we  form  no  opinion  concerning  a 
subject,  but  that  in  which  we  are  fully  persuaded  that  some 
opinion  is  not  tnie ;  insomuch  that  if  evidence,  even  of  great 
apparent  strength,  (whether  grounded  on  the  testimony  of 
others  or  on  our  own  supposed  perceptions,)  were  produced  in 
favour  of  the  opinion,  we  should  believe  that  the  witnesses 
spoke  falsely,  or  that  they,  or  we  ourselves  if  we  were  the  direct 
percipients,  were  mistaken. 

That  there  are  such  cases,  no  one  is  likely  to  dispute. 
Assertions  for  which  there  is  abundant  positive  evidence  are 
oft^n  disbelieved,  on  account  of  what  is  called  their  improba- 
bility, or  impossibility.    And  the  question  for  consideration  is 
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what^  in  the  present  case^  these  words  mean^  and  how  far  and 
in  what  circumstances  the  properties  which  thej  express  are 
sufficient  grounds  for  disbelief. 

§  2.  It  is  to  be  remarked  in  the  first  place,  that  the  posi* 
tive  evidence  produced  in  support  of  an  assertion  which  is 
nevertheless  rejected  on  the  score  of  impossibility  or  improba- 
bility, is  never  such  as  amounts  to  full  proof.  It  is  always 
grounded  on  some  approximate  generalization.  The  fact  may 
have  been  asserted  by  a  hundred  witnesses;  but  there  are 
many  exceptions  to  the  universality  of  the  generalization  that 
what  a  hundred  witnesses  affirm  is  true.  We  may  seem  to 
ourselves  to  have  actually  seen  the  fact :  but,  that  we  really 
see  what  we  think  we  see,  is  by  no  means  an  univefrsal  truth ; 
our  organs  may  have  been  in  a  morbid  state ;  or  we  may  have 
inferred  something,  and  imagined  that  we  perceived  it.  The 
evidence,  then,  in  the  affirmative  being  never  more  than  an 
approximate  generalization,  all  will  depend  on  what  the 
evidence  in  the  negative  is.  If  that  also  rests  on  an  approxi- 
mate generalization,  it  is  a  case  for  comparison  of  probabilities. 
If  the  approximate  generalizations  leading  to  the  affirmative 
are,  when  added  together,  less  strbng,  or  in  other  words, 
farther  from  being  universal,  than  the  approximate  generali- 
zations which  support  the  negative  side  of  the  question,  the 
proposition  is  said  to  be  improbable,  and  is  to  be  disbelieved 
provisionally.  If  however  an  alleged  fact  be  in  contradic- 
tion, not  to  any  number  of  approximate  generalizations,  but  to 
a  completed  generalization  grounded  on  a  rigorous  induction, 
it  is  said  to  be  impossible,  and  is  to  be  disbelieved  totally. 

This  last  principle,  simple  and  evident  as  it  appears,  is 
the  doctrine  which,  on  the  occasion  of  an  attempt  to  apply  it 
to  the  question  of  the  credibility  of  miracles,  excited  so  violent 
a  controversy.     Hume's  celebrated  doctrine,  that  nothing  is  | 
credible  which  is  contradictory  to  experience,  or  at  variance  ' 
with  laws  of  nature,  is  merely  this  very  plain  and  harmless 
proposition,  that  whatever  is  contradictory  to  a  complete  induc- 
tion is  incredible.     That  such  a  maxim  as  this  should  either  ' 
be  accounted  a  dangerous  heresy,  or  mistaken  for  a  great  and 
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recondite  truth,  speaks  ill  for  the  state  of  philosophical  specu- 
lation on  such  subjects. 

But  does  not  (it  may  be  asked)  the  very  statement  of  the 
proposition  imply  a  contradiction  ?  An  alleged  fact,  according^ 
to  this  theory,  is  not  to  be  believed  if  it  contradict  a  complete 
induction.  But  it  is  essential  to  the  completeness  of  an  induc- 
tion that  it  shall  not  contradict  any  known  fact.  Is  it  not 
then  a  petiiio  principii  to  say,  that  the  fact  ought  to  be  disbe- 
lieved because  the  induction  opposed  to  it  is  complete  ?  How 
can  we  have  a  right  to  declare  the  induction  complete,  while 
facts,  supported  by  credible  evidence,  present  themselves  in 
opposition  to  it? 

I  answer,  we  have  that  right  whenever  the  scientific  canons 
of  induction  give  it  to  us ;  that  is,  whenever  the  induction  can 
be  complete.  We  have  it,  for  example,  in  a  case  of  causation 
in  which  there  has  been  an  experimentum  crucis.  If  an  ante- 
cedent A,  superadded  to  a  set  of  antecedents  in  all  other 
respects  unaltered,  is  followed  by  an  effect  B  which  did  not 
exist  before,  A  is,  in  that  instance  at  least,  the  cause  of  B,  or 
an  indispensable  part  of  its  cause  \  and  if  A  be  tried  again 
with  many  totally  different  sets  of  antecedents  and  B  still 
follows,  then  it  is  the  whole  cause.  If  these  observations  or  ex- 
periments have  been  repeated  so  often,  and  by  so  many  persons, 
as  to  exclude  all  supposition  of  error  in  the  observer,  a  law  of 
nature  is  established ;  and  so  long  as  this  law  is  received  as 
such,  the  assertion  that  on  any  particular  occasion  A  took  place, 
and  yet  B  did  not  follow,  without  any  counteracting  causCy  must 
be  disbelieved.  Such  an  assertion  is  not  to  be  credited  on  any 
less  evidence  than  what  would  suffice  to  overturn  the  law. 
The  general  truths,  that  whatever  has  a  beginning  has  a  cause, 
and  that  when  none  but  the  same  causes  exist,  the  same  effects 
follow,  rest  on  the  strongest  inductive  evidence  possible ;  the 
proposition  that  things  affirmed  by  even  a  crowd  of  respectable 
witnesses  are  true,  is  but  an  approximate  generalization ;  and 
— even  if  we  fancy  we  actually  saw  or  felt  the  fact  which  is  in 
contradiction  to  the  law — what  a  human  being  can  see  is  no 
more  than  a  set  of  appearances ;  from  which  the  real  nature 
of  the  phenomenon  is  merely  an  inference,  and  in  this  infe- 
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rence  approximate  geDeralizations  usually  have  a  large  share. 
If,  therefore,  we  make  our  election  to  hold  by  the  law,  no 
quantity  of  evidence  whatever  ought  to  persuade  us  that  there 
has  occurred  anything  in  contradiction  to  it.  If,  indeed,  the 
evidence  produced  is  such  that  it  is  more  likely  that  the  set  of 
observations  and  experiments  on  which  the  law  rests  should 
have  been  inaccurately  performed  or  incorrectly  interpreted, 
than  that  the  evidence  in  question  should  be  false,  we  may 
believe  the^e^ddence ;  but  then  we_jDQU9l;. jiban don  the  law. 
And  since  the  law  was  received  on  what  seemed  a  complete 
induction,  it  can  only  be  rejected  on  evidence  equivalent; 
namely,  as  being  inconsistent  not  with  any  number  of  approxi- 
mate generalizations,  but  with  some  other  and  better  esta- 
blished law  of  nature.  This  extreme  case,  of  a  conflict  between 
two  supposed  laws  of  nature,  has  probably  never  actually 
occurred  where,  in  the  process  of  investigating  both  the  laws, 
the  true  canons  of  scientific  induction  had  been  kept  in  view ; 
but  if  it  did  occur,  it  must  terminate  in  the  total  rejection  of 
one  of  the  supposed  laws.  It  would  prove  that  there  must  be 
a  flaw  in  the  logical  process  by  which  either  one  or  the  other 
was  established :  and  if  there  be  so,  that  supposed  general  truth 
is  no  truth  at  all.  We  cannot  admit  a  proposition  as  a  law  of 
nature,  and  yet  believe  a  fact  in  real  contradiction  to  it.  We 
must  disbelieve  the  alleged  fact,  or  believe  that  we  were  mis- 
taken in  admitting  the  supposed  law. 

But  in  order  that  any  alleged  fact  should  be  contradictory 
to  a  law  of  causation,  the  allegation  must  be,  not  simply  that 
the  cause  existed  without  being  followed  by  the  effect,  for  that 
would  be  no  uncommon  occurrence ;  but  that  this  happened  in 
the  absence  of  any  adequate  counteracting  cause.  Now  in  the 
case  of  an  alleged  miracle,  the  assertion  is  the  exact  opposite 
of  this.  It  is,  that  the  effect  was  defeated,  not  in  the  absence^ 
but  in  consequence  of  a  counteracting  cause,  namely,  a  direct^ 
interposition  of  an  act  of  the  will  of  some  being  who  has 
power  over  nature;  and  in  particular  of  a  Being,  whose  will 
being  assumed  to  have  endowed  all  the  causes  with  the 
powers  by  which  they  produce  their  eflfects,  may  well  be 
supposed  able  to  counteract  them.     A  miracle  (ajs  was  justly 
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remarked  by  Brown*)  is  no  contradiction  to  the  law  of  cause 
and  effect ;  it  is  a  new  eflPect,  supposed  to  be  produced  by  the 
I  introduction  of  a  new  cause.  Of  the  adequacy  of  that  cause^  if 
present^  there  can  be  no  doubt ;  and  the  only  antecedent  im- 
probability which  can  be  ascribed  to  the  miracle,  is  the  impro- 
bability that  any  such  cause  existed. 

AH,  therefore,  which  Hume  has  made  out,  and  this  he  must 
be  considered  to  have  made  out,  is,  that  (at  least  in  the  imper- 
fect state  of  our  knowledge  of  natural  agencies,  which  leaves  it 
always  possible  that  some  of  the  physical  antecedents  may  have 
been  hidden  from  us,)  no  evidence  can  prove  a  miracle  to  any 
'one  who  did  not  previously  believe  the  existence  of  a  being  or 
beings  with  supernatural  power;  or  who  believes  himself  to 
have  full  proof  that  the  character  of  the  Being  whom  he  recog- 
nises, is  inconsistent  with  his  having  seen  fit  to  interfere  on  the 
occasion  in  question. 

If  we  do  not  already  believe  in  supernatural  agencies,  no 
!  miracle  can  prove  to  us  their  existence.  The  miracle  itself, 
considered  merely  as  an  extraordinary  fact,  may  be  satisfac- 
torily certified  by  our  senses  or  by  testimony ;  but  nothing  can 
ever  prove  that  it  is  a  miracle :  there  is  still  another  possible 
hypothesis,  that  of  its  being  the  result  of  some  unknown  natural 
cause :  and  this  possibility  cannot  be  so  completely  shut  out, 
as  to  leave  no  alternative  but  that  of  admitting  the  existence 
and  intervention  of  a  being  superior  to  nature.  Those,  how- 
ever, who  already  believe  in  such  a  being,  have  two  hypotheses 
to  choose  from,  a  supernatural  and  an  unknown  natural  agency ; 
and  they  have  to  judge  which  of  the  two  is  the  most  probable 
in  the  particular  case.  In  forming  this  judgment,  an  impor- 
tant element  of  the  question  will  be  the  conformity  of  the 
result  to  the  laws  of  the  supposed  agent,  that  is,  to  the  cha- 
racter of  the  Deity  as  they  conceive  it.  But,  with  the  know- 
ledge which  we  now  possess  of  the  general  uniformity  of  the 
course  of  nature,  religion,  following  in  the  wake  of  science, 
has  been  compelled  to  acknowledge  the  government  of  the 


*  See  the  two  remarkable  notes  (A)  and  (F),  appended  to  hU  Inquiry  ifUo 
the  Bdaiion  of  Oatm  and  Effect, 
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universe  as  being  on  the  whole  carried  on  by  general  laws,  and 
not  by  special  interpositions.  To  whoever  holds  this  belief, 
there  is  a  general  presumption  against  any  supposition  of  divine 
agency  not  operating  through  general  laws,  or  in  other  words, 
there  is  an  antecedent  improbability  in  every  miracle,  which, 
in  order  to  outweigh  it,  requires  an  extraordinary  strength  of 
antecedent  probability  derived  from  the  special  circums1<ances 
of  the  case. 

§  8.  It  appears  from  what  has  been  said,  that  the  asser- 
tion that  a  cause  has  been  defeated  of  an  effect  which  is  con- 
nected with  it  by  a  completely  ascertained  law  of  causation, 
is  to  be  disbelieved  or  not,  according  to  the  probability  or 
improbability  that  there  existed  in  the  particular  instance  an 
adequate  counteracting  cause.  To  form  an  estimate  of  this, 
is  not  more  difficult  than  of  other  probabilities.  With  re- 
gard to  all  known  causes  capable  of  counteracting  the  given 
causes,  we  have  generally  some  previous  knowledge  of  the 
frequency  or  rarity  of  their  occurrence,  from  which  we  may 
draw  an  inference  as  to  the  antecedent  improbability  of  their 
having  been  present  in  any  particular  case.  And  neither  in 
respect  to  known  nor  unknown  causes  are  we  required  to  pro- 
nounce on  the  probability  of  their  existing  in  nature,  but  only 
of  their  having  existed  at  the  time  and  place  at  which  the 
transaction  is  alleged  to  have  happened.  We  are  seldom, 
therefore,  without  the  means  (when  the  circumstances  of  the 
case  are  at  all  known  to  us)  of  judging  how  far  it  is  likely 
that  such  a  cause  should  have  existed  at  that  time  and  place 
without  manifesting  its  presence  by  some  other  marks,  and  (in 
the  case  of  an  unknown  cause)  without  having  hitherto  mani- 
fested its  existence  in  any  other  instance.  According  as  this 
circumstance,  or  the  falsity  of  the  testimony,  appears  more 
improbable,  that  is,  conflicts  with  an  approximate  generaliza- 
tion of  a  higher  order,  we  believe  the  testimony,  or  disbelieve 
it ;  with  a  stronger  or  a  weaker  degree  of  conviction,  accord- 
ing to  the  preponderance :  at  least  until  we  have  sifted  the 
matter  further. 

So  much,  then,  for  the  case  in  which  the  alleged  fact  con- 
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flicts,  or  appears  to  conflict,  with  a  real  law  of  causation.  Bat 
a  more  common  case,  perhaps,  is  that  of  its  conflicting  with 
uniformities  of  mere  coe^jstence,  not  proved  to  be  Jependent 
0^1  causation :  in  other  words,  with  the  properties  of  Kinds. 
It  is  with  these  uniformities  principally,  that  the  marvellous 
stories  related  by  travellers  are  apt  to  be  at  variance  :  as  of  men 
with  tails,  or  with  wings,  and  (until  confirmed  by  experience) 
of  flying  fish ;  or  of  ice,  in  the  celebrated  anecdote  of  the 
Dutch  travellers  and  the  King  of  Siam.  Facts  of  this  de- 
scription, facts  previously  unheard  of  but  which  could  not 
from  any  known  law  of  causation  be  pronounced  impossible, 
are  what  Hume  characterizes  as  not  contrary  to  experience. 
but  merely  unconformable  to  itj^  and  Bentham,  in  his  treatise 
on  Evidence,  denominates  them  facts  disconformable  in  specie, 
as  distinguished  from  such  as  are  disconformable  in  toto  or  in 
degree. 

In  a  case  of  this  (description,  the  fact  asserted  is  the  exis- 
tence of  a  new  Kind ;  which  in  itself  is  not  in  the  slightest 
degree  incredible,  and  only  to  be  rejected  if  the  improbability 
that  any  variety  of  object  existing  at  the  particular  place  and 
time  should  not  have  been  discovered  sooner,  be  greater  than 
that  of  error  or  mendacity  in  the  witnesses.  Accordingly,  such 
assertions,  when  made  by  credible  persons,  and  of  unexplored 
places,  are  not  disbelieved,  but  at  most  regarded  as  requiring 
confirmation  from  subsequent  observers;  unless  the  alleged 
properties  of  the  supposed  new  Kind  are  at  variance  with 
known  properties  of  some  larger  kind  which  includes  it;  or 
in  other  words,  unless,  in  the  new  Kind  which  is  asserted  to 
exist,  some  properties  are  said  to  have  been  found  disjoined 
from  others  which  have  always  been  known  to  accompany 
them;  as  in  the  case  of  Pliny's  men,  or  any  other  kind  of 
animal  of  a  structure  difieient  from  that  which  has  always 
been  found  to  coexist  with  animal  life.  On  the  mode  of 
dealing  with  any  such  case,  little  needs  be  added  to  what  has 
been  said  on  the  same  topic  in  the  twenty-second  chapter.* 
When  the  uniformities  of  coexistence  which  the  alleged  fact 

*  Supra,  pp.  121,  122. 


GROUNDS    OF    DISBELIEF.  171 

would  violate^  are  such  as  to  raise  a  strong  presumption  of 
their  being  the  result  of  causation^  the  fact  which  conflicts 
with  them  is  to  be  disbelieved;  at  le.ast  provisionally^  and 
subject  to  further  investigatioiL  When  the  presumption 
amounts  to  a  virtual  certainty,  as  in  the  case  of  the  general 
structure  of  organized  beings,  the  only  question  requiring  con- 
sideration is  whether,  in  phenomena  so  little  understood,  there 
may  not  be  liabilities  to  counteraction  from  causes  hitherto 
unknown ;  or  whether  the  phenomena  may  not  be  capable  of 
originating  in  some  other  way,  which  would  produce  a  dif- 
ferent set  of  derivative  uniformities.  Where  (as  in  the  case 
of  the  flying  fish,  or  the  ornithorhynchus)  the  generalization 
to  which  the  alleged  fact  would  be  an  exception  is  very  special 
and  of  limited  range,  neither  of  thcxabove  suppositions  can  be 
deemed  very  improbable ;  and  it  is  generally,  in  the  case  of 
such  alleged  anomalies,  wise  to  suspend  our  judgment,  pend- 
ing the  subsequent  inquiries  which  will  not  fail  to  confirm  the 
assertion  if  it  be  true.  But  when  the  generalization  is  very 
comprehensive,  embracing  a  vast  number  and  variety  of  obser- 
vations, and  covering  a  considerable  province  of  the  domain 
of  nature ;  then,  for  reasons  which  have  been  fully  explained^ 
such  an  empirical  law  comes  near  to  the  certainty  of  an  ascer- 
tained law  of  causation  :  and  any  alleged  exception  to  it  cannot 
be  admitted,  unless  on  the  evidence  of  some  law  of  causation 
proved  by  a  still  more  complete  induction. 

Such  uniformities  in  the  course  of  nature  as  do  not  bear 
marks  of  being  the  results  of  causation,  are,  as  we  have  already 
seen,  admissible  as  universal  truths  with  a  degree  of  credence 
proportioned  to  their  generality.  Those  which  are  true  of  all 
things  whatever,  or  at  least  which  are  totally  independent  of 
the  varieties  of  Kinds,  namely,  the  laws  of  number  and  exten- 
sion, to  which  we  may  add  the  law  of  causation  itself,  are! 
pri'bably  the  only  ones,  an  exception  to  which  is  absolutely! 
and  permanently  incredible.  Accordingly,  it  is  to  assertions 
supposed  to  be  contradictory  to  these  laws,  or  to  some  others 
coming  near  to  them  in  generality,  that  the  word  impossibi- 
lity (at  least  total  impossibility)  seems  to  be  generally  con- 
fined.    Violations  of  other  laws,  of  special  laws  of  Qau3ation 
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for  instance^  are  said,  by  persons  studious  of  accuracy  in  ex- 
pression, to  be  impossible  in  the  drcurmiances  of  the  case  ;  or 
impossible  unless  some  cause  bad  existed  which  did  not  exist 
in  the  particular  case.*  Of  no  assertion,  not  in  contradiction 
to  somie  of  these  very  general  laws,  will  more  than  improba- 
bility be  asserted  by  any  cautious  person ;  and  improbability 
not  of  the  highest  degree,  unless  the  time  and  place  in  which 
the  fact  is  said  to  have  occurred,  render  it  almost  certain  that 
the  anomaly,  if  real,  could  not  have  been  overlooked  by  other 
observers.  Suspension  of  judgment  is  in  all  other  cases  the 
resource  of  the  judicious  inquirer ;  provided  the  testimony  in 
favour  of  the  anomaly  presents,  when  well  sifted,  no  suspicious 
circumstances. 

But  the  testimony  is  scarcely  ever  found  to  stand  that  test, 
in  cases  in  which  the  anomaly  is  not  real.  In  the  instances 
on  record  itf  which  a  great  number  of  witnesses,  of  good  repu- 
tation and  scientific  acquirements,  have  testified  to  the  truth 
of  something  which  has  turned  out  untrue,  there  have  almost 
always  been  circumstances  which,  to  a  keen  observer  who  had 
taken  due  pains  to  sift  the  matter,  would  have  rendered  the 
testimony  untrustworthy.  There  have  generally  been  means 
of  accounting  for  the  impression  on  the  senses  or  minds  of  the 
alleged  percipients,  by  fallacious  appearances ;  or  some  epidemic 
delusion,  propagated  by  the  contagious  influence  of  popular 
feeling,  has   been   concerned   in   the  case;   or  some  stront^ 

*  A  writer  to  whom  I  have  several  times  referred,  gives  as  the  definition  of 
an  impossibility,  that  which  there  exists  in  the  world  no  cause  adequate  lo  pro- 
duce. This  definition  does  not  take  in  such  impossibilities  as  these — that  two 
and  two  should  make  five  ;  that  two  straight  lines  should  inclose  a  space  ;  or 
that  anything  should  begin  to  exist  without  a  cause.  I  can  think  of  no  defini- 
tion of  impossibility  oomprebensive  enough  to  inolude  all  it*  varieties,  except 
the  one  which  I  have  given  :  viz.  An  impossibility  is  that,  the  truth  of  which 
would  conflict  with  a  complete  induction,  that  is,  with  the  most  conclumve  evi- 
dence which  we  possess  of  universal  truth. 

As  to  the  reputed  impossibilities  which  rest  on  no  other  grounds  than  our 
ignoraQoe  of  any  cause  capable  of  producing  the  supposed  effects  ;  very  few  of 
them  are  certainly  impossible/or  permanently  incredible.  The  facts  of  travelling 
seventy  miles  an  hour,  painless  surgical  operations,  and  conversing  by  instan- 
taneous signals  between  London  and  New  York,  held  a  high  place,  not  many 
years  ago,  among  such  impoasibUitleB. 
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interest  has  been  implicated — religious  zeal,  party  feeling, 
vanity,  or  at  least  tbe  passion  for  the  mnrvellous,  in  persons 
strongly  susceptible  of  it.  When  none  of  these  or  similar 
circamstances  exist  to  account  for  the  apparent  strength  of 
the  testimony ;  and  where  the  assertion  is  not  in  contradiction 
either  to  those  universal  laws  which  know  no  counteraction  or 
anomaly,  or  to  the  generalizations  next  in  comprehensiveness 
to  them,  but  would  only  amount,  if  admitted,  to  the  existence 
of  an  unknown  cause  or  an  anomalous  Kind,  in  circumstances 
not  so  thoroughly  explored  but  that  it  is  credible  that  things 
hitherto  unknown  may  still  come  to  light ;  a  cautious  person 
will  neither  admit  nor  reject  the  testimony,  but  will  wait  for 
confirmation  at  other  times  and  from  other  unconnected 
sources.  Such  ought  to  have  been  the  conduct  of  the  King  of 
Siam  when  the  Dutch  travellers  affirmed  to  him  the  existence 
of  ice.  But  an  ignorant  person  is  as  obstinate  in  his  con- 
temptuous incredulity  as  he  is  unreasonably  credulous.  Any- 
thing unlike  his  own  narrow  experience  he  disbelieves,  if  it 
flatters  no  propensity ;  any  nursery  tale  is  swallowed  implicitly 
by  him  if  it  does* 

§  4.  I  shall  now  advert  to  a  very  serious  misapprehen- 
sion of  the  principles  of  the  subject,  which  has  been  committed 
by  some  of  the  writers  against  Hume^s  Essay  on  Miracles,  and 
by  Bishop  Butler  before  them,  in  their  anxiety  to  destroy  what 
appeared  to  them  a  formidable  weapon  of  assault  against  the 
Christian  religion ;  and  the  effect  of  which  is  entirely  to  con* 
found  the  doctrine  of  th^  Grounds  of  Disbelief.  The  mistake 
consists  in  overlooking  the  distinction  between  (what  may  be 
called)  imjgrobabilitjr^before  the  fact,  and  improbability  after  it ; 
or  (since,  as  Mr.  Venn  remarks,  the  distinction  of  past  and 
future  is  not  the  material  circumstance)  between  the  improba- 
bility of  a  mere  guess  being  right,  and  the  improbability  of  an 
alleged  fact  being  true. 

Many  events  are  altogether  improbable  to  us,  before  they 
have  happened,  or  before  we  are  informed  of  their  happening, 
which  are  not  in  the  least  incredible  when  we  are  informed  of 
them^  because  not  contrary  to  any,  even  approximate,  indue- 
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tion.  In  the  cast  of  a  perfectly  fair  die,  the  chances  are  five 
to  one  against  throwing  ace,  that  is,  ace  will  be  thrown  on  an 
average  only  once  in  six  throws.  But  this  is  no  reason  against 
believing  that  ace  xyas  thrown  on  a  given  occasion,  if  any 
credible  witness  asserts  it ;  since  though  ace  is  only*  thrown 
once  in  six  times,  some  number  which  is  only  thrown  once  in 
six  times  must  have  been  thrown  if  the  die  was  thrown  at  all. 
The  improbability,  then,  or  in  other  words,  the  unusualness, 
of  any  fact,  is  no  reason  for  disbelieving  it,  if  the  nature  of  the 
case  renders  it  certain  that  either  that  or  something  equally 
improbable,  that  is,  equally  unusual,  did  happen.  Nor  is  this 
all :  for  even  if  the  other  five  sides  of  the  die  were  all  twos,  or 
all  threes,  yet  as  ace  woiild  still  on  the  average  come  up  once 
in  every  six  throws,  its  coming  up  in  a  given  throw  would  be 
not  in  any  way  contradictory  to  experience.  If  we  disbelieved 
all  facts  which  had  the  chances  against  them  beforehand,  we 
should  believe  hardly  anything.  We  are  told  that  A.  B.  died 
yesterday :  the  moment  before  we  were  so  told,  the  chances 
against  his  having  died  on  that  day  may  have  been  ten 
thousand  to  on^ ;  but  since  he  was  certain  to  die  at  some  time 
or  other,  and  when  he  died  must  necessarily  die  on  some  par- 
ticular day,  while  the  preponderance  of  chances  is  very  great 
against  every  day  in  particular,  experience  affords  no  ground 
for  discrediting  any  testimony  which  taay  be  produced  to  the 
event's  having  taken  place  on  a  given  day. 

Yet  it  has  been  considered,  by  Dr.  Campbell  and  others,  as 
a  complete  answer  to  Hume's  doctrine  (that  things  are  incre- 
dible which  are  contrary  to  the  uniform  course  of  experience), 
that  we  do  not  disbelieve,  merely  because  the  chances  wese 
against  them,  things  in  strict  conformitt/  to  the  uniform  course 
of  experience ;  that  we  do  not  disbelieve  an  alleged  fact  merely 
because  the  combination  of  causes  on  which  it  depends  occurs 
only  once  in  a  certain  number  of  times.  It  is  evident  that 
whatever  is  shown  by  observation,  or  can  be  proved  from  laws 
of  nature,  to  occur  in  a  certain  proportion  (however  small)  of 
the  whole  number  of  possible  cases,  is  not  contrary  to  expe- 
rience; though  we  are  right  in  disbelieving  it,  if  some  other 
supposition  respecting  the  matter  in  question  involves  on  the 
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whole  a  less  departure  from  the  ordinary  course  of  events. 
Yet,  on  such  grounds  as  this  have  able  writers  been  led  to  the 
extraordinary  conclusion,  that  nothing  supported  by  credible 
testimony  ought  ever  to  be  disbelieved. 

§  5.  We  have  considered  two  species  of  events,  com- 
monly said  to  be  improbable ;  one  kind  which  are  in  na  way 
extraordinary,  but  which,  having  an  immense  preponderance 
of  chances  against  them,  are  improbable  imtil  they  are  aflSrmed, 
but  no  longer;  another  kind  which,  being  contrary  to  some 
recognised  law  of  nature,  are  incredible  on  any  amount  of 
te8timpny.jesi!ept  such  as  would  be  sufficient  to  shake  our 
belief  in  the  law  itself.  But  between  these  two  classes  of 
events,  there  is  an  intermediate  class,  consisting  of  what  are 
commonly  termed  Coincidences  :  in  other  words,  those  combi- 
nations of  chances  which  present  some  peculiar  and  unex- 
pected regularity,  assimilating  them,  in  so  far,  to  the  results 
of  law.  As  if,  for  example,  in  a  lottery  of  a  thousand  tickets, 
the  numbers  should  be  drawn  in  the  exact  order  of  what  are 
called  the  natural  numbers,  1,  2,  3,  &c.  We  have  still  to  con- 
sider the  principles  of  evidence  applicable  to  this  case :  whether 
there  is  any  difference  between  coincidences  and  ordinary 
events,  in  the  amount  of  testimony  or  other  evidence  necessary 
to  render  them  credible. 

It  is  certain,  that  on  every  rational  principle  of  expecta- 
tion, a  combination  of  this  peculiar  sort  may  be  expected  quite 
as  often  as  any  other  given  series  of  a  thousand  numbers ;  that 
with  perfectly  fair  dice,  sixes  will  be  thrown  twice,  thrice,  or 
a^  number  of  times  in  succession,  quite  as  often  in  a  thousand 
or  a  million  throws,  as  any  other  succession  of  numbers  fixed 
upon  beforehand;  and  that  no  judicious  player  would  give 
greater  odds  against  the  one  series  than  against  the  other. 
Notwithstanding  this,  there  is  a  general  disposition  to  regard 
the  one  as  much  more  improbable  than  the  other,  and  as 
requiring  much  stronger  evidence  to  make  it  credible.  Such 
is  the  force  of  this  impression,  that  it  has  led  some  thinkers 
to  the  conclusion,  that  nature  has  greater  difficulty  in  pro- 
ducing regular  combinations  than  irregular  ones ;  or  in  other 
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words,  that  there  is  some  general  tendency  of  things,  some 
law,  which  prevents  reg'ular  combinations  from  occurring,  or  at 
least  from  occurring  so  often  as  others.  Among  these  thinkers 
may  be  numbered  D'Alembert;  who,  in  an  Essay  on  Proba- 
bilities to  be  found  in  the  fifth  volume  of  his  MeUnges^  con- 
tends that  regular  combinations,  though  equally  probable 
according  to  the  mathematical  theory  with  any  others,  are 
physically  less  probable.  He  appeals  to  common  sense,  or  in 
other  words,  to  common  impressions ;  saying,  if  dice  thrown 
repeatedly  in  our  presence  gave  sixes  every  time,  should  we 
not,  before  the  number  of  throws  had  reached  ten,  (not  to 
speak  of  thousands  of  millions,)  be  ready  to  affirm,  with  the 
most  positive  conviction,  that  the  dice  were  false  ? 

The  common  and  natural  impression  is  in  favour  of 
D^Alembert :  the  regular  series  would  be  thought  much  more 
unlikely  than  an  irregular.  But  this  common  impression  is, 
I  apprehend,  merely  grounded  on  the  fact,  that  scarcely  any- 
body remembers  to  have  ever  seen  one  of  these  peculiar  coinci- 
dences :  the  reason  of  which  is  simply  that  no  one's  expeidence 
extends  to  anything  like  the  number  of  trials,  within  which 
that  or  any  other  given  combination  of  events  can  be  expected 
to  happen.  The  chance  of  sixes  on  a  single  throw  of  two  dice 
being  ^,  the  chance  of  sixes  ten  times  in  succession  is  1 
divided  by  the  tenth  power  of  36 ;  in  other  words,  such  a  con- 
currence is  only  likely  to  happen  once  in  8,656,158,440,062,976 
trials,  a  number  which  no  dice-pIayer^s  experience  comes  up  to 
a  millionth  part  of.  But  if,  instead  of  sixes  ten  times,  any 
other  given  succession  of  ten  throws  had  been  fixed  upon,  it 
would  have  been  exactly  as  unlikely  that  in  any  individual's 
experience  that  particular  succession  had  ever  occurred;  al- 
. though  this  does  not  seem  equally  improbable,  because  no  one 
j  would  be  likely  to  have  remembered  whether  it  had  occurred 
ior  not,  and  because  the  comparison  is  tacitly  made,  not  be- 
tween sixes  ten  times  and  any  one  particular  series  of  throws, 
but  between  all  regular  and  all  irregular  successions  taken 
together. 

That  (as  D'Alembert  says)  if  the  succession  of  sixes  was 
actually  thrown  before  our  eyes^  we  should  ascribe  it  not  to 
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chance,  but  to  unfairness  in  the  dice,  is  tmqnestionably  tnie. 
But  this  arises  from  a  totally  different  principle.  We  should 
then  be  considering,,  not  the  probability  of  the  fact  in  itself, 
but  the  comparatire  probability  with  which,  when  it  is  known 
to  have  happened,  it  may  be  referred  to  one  or  to  another 
cause.  The  reg^ar  series  is  not  at  all  less  likely  than  the 
irregular  one  to  be  brought  about  by  chance,  but  it  is  much 
more  likely  than  the  irregular  one  to  be  produced  by  design ; 
or  by  some  general  cause  operating  through  the  structure  of 
the  dice.  It  is  the  nature  of  casniil  combinations  to  produce 
a  repetition  of  the  same  event,  as  often  and  no  oftener  than 
any  other  series  of  events.  But  it  is  the  nature  of  general 
causes  to  reproduce,  in  the  same  circumstances,  alwa3rB  the ' 
same  event.  Common  sense  and  science  alike  dictate  that; 
all  other  things  being  the  same,  we  should  rather  attribute 
the  effect  to  a  cause  which  if  real  would  be  very  likely  to  ^ 
produce  it,  than  to  a  cause  which  would  be  very  unlikely  to 
produce  it.  According  to  Laplace's  sixth  theorem,  which  we 
demonstrated  in  a  former  chapter,  the  difference  of  probability 
arising  from  the  superior  efficacy  of  the  constant  cause,  unfair- 
ness in  the  dice,  would  after  a  very  few  throws  far  outweigh 
any  antecedent  probability  which  there  could  be  against  its 
existence. 

lyAlembert  should  have  put  the  question  in  another 
manner.  He  should  have  supposed  that  we  had  ourselves 
previously  tried  the  dice,  and  knew  by  ample  experience  that 
they  were  fair.  Another  person  then  tries  them  in  our 
absence,  and  assures  us  that  he  threw  sixes  ten  times  in 
succession.  Is  the  assertion  credible  or  not?  Here  the  effect 
to  be  accounted  for  is  not  the  occurrence  itself,  but  the  fact  of 
the  witness's  asserting  it  This  may  arise  either  from  its 
having  really  happened,  or  from  some  other  cause.  What  we 
have  to  estimate  is  the  comparative  probability  of  these  two 
suppositions. 

If  the  witness  affirmed  that  he  had  thrown  any  other 
series  of  numbers,  supposing  him  to  be  a  person  of  veracity, 
and  tolerable  accuracy,  and  to  profess  that  he  took  particular 
notice,  we  should  believe  him.     But  the  ten  sixes  are  exactly 
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as  likely  to  bave  been  really  thr6wn  as  tbe  otber  series.     If, 

therefore,  this  assertion  is  less  credible  than  the  other,  the 

.  reason  must  be,  not  that  it  is  less  likely  than  the  other  to  be 

;  made  truly,  but  that  it  is  more  likely  than  the  other  to  be 

{made  falsely. 

One  reason  obviously  presents  itself  why  what  is  called  a 
coincidence,  should  be  oftener  asserted  falsely  than  an  ordi- 
nary combination.  It  excites  wonder.  It  gratifies  the  love 
of  the  marvellous.  The  motives,  therefore,  to  falsehood,  one 
of  the  most  frequent  of  which  is  the  desire  to  astonish,  operate 
more  strongly  in  favour  of  this  kind  of  assertion  than  of  the 
other  kind.  Thus  far  there  is  evidently  more  reason  for  dis- 
crediting an  alleged  coincidence,  than  a  statement  in  itself 
not  more  probable,  but  which  if  made  would  not  be  thought 
remarkable.  There  are  cases,  however,  in  which  the  pre- 
sumption  on  this  ground  would  be  the  other  way.  There  are 
some  witnesses  who,  the  more  extraordinary  an  occurrence 
might  appear,  would  be  the  more  anxious  to  verify  it  by  the 
utmost  carefulness  of  observation  before  they  would  venture 
to  believe  it,  and  still  more  before  they  would  assert  it  to 
others. 

§  6.  Independently,  however,  of  any  peculiar  chances  of 
mendacity  arising  from  the  nature  of  the  assertion,  Laplace 
contends,  that  merely  on  the  general  ground  of  the  fallibility 
of  testimony,  a  coincidence  is  not  credible  on  the  same  amount 
of  testimony  on  which  we  should  be  warranted  in  beli^ng  an 
ordinary  combination  of  events.  In  order  to  do  justice  to  his 
argument,  it  is  necessary  to  illustrate  it  by  the  example  chosen 
by  himself. 

If,  says  Laplace^  there  were  one  thousand  tickets  in  a  box, 
and  one  only  has  be^n  drawn  out,  then  if  an  eye-witness  affirms 
that  the  number  drawn  was  79,  this,  though  the  chances  were 
999  in  1000  against  it,  is  not  on  that  account  the  less  credible; 
its  credibility  is  equal  to  the  antecedent  probability  of  the 
witnesses  veracity.  But  if  there  were  in  the  box  999  black 
balls  and  only  one  white,  and  the  witness  affirms  that  the 
white  ball  was  drawn,  the  case  according  to  Laplace  is  very 
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different :  the  credibility  of  hfs  assertion  is  but  a  small  fraction 
of  what  it  was  in  the  former  case ;  the  reason  of  the  difference 
being  as  follows. 

The  witnesses  of  whom  we  are  speaking  must^  from  the 
nature  of  the  case,  be  of  a  kind  whose  credibility  falls  materially 
short  of  certainty :  let  us  suppose,  then,  the  credibility  of  the 
witness  in  the  case  in  question  to  be  i^y;  that  is,  let  us  suppose 
that  in  every  ten  statements  which  the  witness  makes,  nine 
on  an  average  are  correct,  and  one  incorrect.  Let  us  now  sup- 
pose that  there  have  taken  place  a  sufficient  number  of  draw- 
ings to  exhaust  all  the  possible  combinations,  the  witness 
deposing  in  every  one.  In  one  case  out  of  every  ten  in  all 
these  drawings  he  will  actually  have  made  a  false  announce- 
ment. But  in  the  case  of  the  thousand  tickets  these  false 
announcements  will  have  been  distributed  impartially  over  all 
the  numbers,  and  of  the  999  cases  in  which  No.  79  was  not 
drawn,  there  will  have  been  only  one  case  in  which  it  was 
announced.  On  the  contrary,  in  the  case  of  the  thousand 
balls,  (the  announcement  being  always  either  '^  black"  or 
"white,")  if  white  was  not  drawn,  and  there  was  a  false  an- 
nouncement, that  false  announcement  mus6  have  been  white ; 
and  since  by,  the  supposition  there  was  a  false  announcement 
once  in  every  ten  times,  white  will  have  been  announced 
falsely  in  one  tenth  part  of  all  the  cases  in  which  it  was  not 
drawn,  that  is,  in  one  tenth  part  of  999  cases  out  of  every 
thousand.  White,  then,  is  drawn,  on  an  average,  exactly  as 
often  as  No.  79,  but  it  is  announced,  without  having  been 
really  drawn,  999  times  as  often  as  No.  79 ;  the  announce- 
ment therefore  requires  a  much  greater  amount  of  testimony 
to  render  it  credible.* 

*  Not,  however,  as  might  at  first  sight  appear,  999  times  as  much.  A 
complete  anal^^sis  of  the  cases  shows  that  (always  assuming  the  veracity  of  the 
witness  to  be  -j*^)  in  10,000  drawings,  the  drawing  of  No,  79  will  occnr  nine 
times,  and  be  announced  incorrectly  once  ;  th»  credibility  therefore  of  the 
announcement  of  No.  79  is  -^^  ;  while  the  drawing  of  a  white  ball  will  occur 
nine  times,  and  be  announced  incorrectly  999  times.  The  credibility  therefore 
of  the  announcement  of  white  is  ^-oV?*  ^^^  ^^^  TAtio  of  the  two  1008 :  10  ;  the 
one  announcement  being  thus  only  about  a  hundred  times  more  credible  than 
the  other,  instead  of  999  times. 
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To  make  this  argument  valid  it  must  of  coarse  be  supposed, 
that  the  announcemeuts  made  by  the  witness  are  average 
specimens  of  his  general  veracity  and  accuracy;  or,  at  least, 
that  they  are  neither  more  nor  less  so  in  the  case  of  the  black 
and  white  balls^  than  in  the  case  of  the  thousand  tickets. 
This  assumption^  however;  is  not  warranted.  A  person  is  far 
less  likely  to  mistake^  who  has  only  one  form  of  error  to  guard 
against,  than  if  he  had  999  different  errors  to  avoid.  For 
instance,  in  the  example  chosen,  a  messenger  who  might  make 
a  mistake  once  in  ten  times  in  reporting  the  number  drawn  in 
a  lottery,  might  not  err  once  in  a  thousand  times  if  sent  simply 
to  observe  whether  a  ball  was  black  or  white.  Laplace's 
argument  therefore  is  faulty  even  as  applied  to  his  own  ease. 
Still  less  can  that  case  be  received  as  completely  representing 
all  cases  of  coincidence.  Laplace  has  so  contrived  his  example, 
that  though  black  answers  to  999  distinct  possibilities,  and 
white  only  to  one,  the  witness  has  nevertheless  no  bias  which 
can  make  him  prefer  black  to  white.  The  witness  did  not 
know  that  there  were  999  black  balls  in  the  box  and  only  one 
white ;  or  if  he  did,  Laplace  has  taken  care  to  make  all  the 
999  cases  so  undistinguishably  alike,  that  there  is  hardly  a 
possibility  of  any  cause  of  falsehood  or  error  operating  in  favour 
of  any  of  them,  which  would  not  operate  in  the  same  manner 
if  there  were  only  one.  Alter  this  supposition,  and  the  whole 
argument  falls  to  the  ground.  Let  the  balls,  for  instance,  be 
numbered,  and  let  the  white  ball  be  No.  79.  Considered  in 
respect  of  their  colour,  there  are  but  two  things  which  the 
witness  can  be  interested  in  asserting,  or  can  have  dreamt  or 
hallucinated,  or  has  to  choose  from  if  he  answers  at  random, 
viz.  black  and  white :  but  considered  in  respect  of  the  numbers 
attached  to  them,  there  are  a  thousand :  and  if  his  intei^est  or 
error  happens  to  be  connected  with  the  numbers,  though  the 
only  assertion  he  makes  is  about  the  colour,  the  case  becomes 
precisely  assimilated  to  that  of  the  thousand  tickets.  Or 
instead  of  the  balls  suppose  a  lottery,  with  1000  tickets  and 
but  one  prize,  and  that  I  hold  No.  79,  and  being  interested 
only  in  that,  ask  the  witness  not  what  was  the  number  drawn, 
but  whether  it  was  79  or  some  other.    There  are  now  only 
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two  cases,  as  in  Laplace's  example ;  yet  he  surely  wotdd  not 
say  that  if  the  witness  answered  79,  the  assertion  woald  be 
in  an  enormous  proportion  less  credible,  than  if  he  made  the 
same  answer  to  the  same  qnestion  asked  in  the  other  way. 
If,  for  instance,  (to  put  a  case  supposed  by  Laplace  himself,) 
he  has  staked  a  large  sum  on  one  of  the  chances,  and  thinks 
that  by  announcing  its  occurrence  he  shall  increase  his  credit ; 
he  is  equally  likely  to  have  betted  on  any  one  of  the  909 
numbers  which  are  attached  to  black  balls,  and  so  far  as  the 
chances  of  mendacity  from  this  cause  are  concerned,  there 
will  be  999  times  as  many  chances  of  his  announcing  black 
falsely  as  white. 

Or  suppose  a  regiment  of  1000  men,  999  Englishmen  and 
one  Frenchman,  and  that  of  these  one  man  has  been  killed, 
and  it  is  not  known  which.  I  tiak  the  question,  and  the 
witness  answers,  the  Frenchman.  This  was  not  only  as  impro- 
bable a  priori f  but  is  in  itself  as  singular  a  circumstance,  as 
remarkable  a  coincidence,  as  the  drawing  of  the  white  baU : 
yet  we  should  believe  the  statement  as  readily,  as  if  the 
answer  had  been  John  Thompson.  Because,  though  the  999 
Englishmen  were  all  alike  in  the  point  in  which  they  differed 
from  the  Frenchman,  they  were  not,  like  the  999  black 
balls,  undistinguishable  in  every  other  respect;  but  being 
all  different,  they  admitted  as  many  chances  of  interest  or 
error,  as  if  each  man  had  been  of  a  different  nation ;  and  if 
a  lie  was  told  or  a  mistake  made,  the  misstatement  was  as 
likely  to  fall  on  any  Jones  or  Thompson  of  the  set,  as  on  the 
Frenchman. 

The  example  of  a  coincidence  selected  by  D'Alembert,  that 
of  sixes  thrown  on  a  pair  of  dice  ten  times  in  succession,  be- 
longs to  this  sort  of  cases  rather  than  to  such  as  Laplace^s.  The 
coincidence  is  here  far  more  remarkable,  because  of  far  rarer 
occurrence,  than  the  drawing  of  the  white  ball.  But  though 
the  improbability  of  its  really  occurring  is  greater,  the  superior 
probability  of  its  being  announced  falsely  cannot  be  established . 
with  the  same  evidence.  The  announcement  "  black  ^'  repre- 
sented 999  cases,  but  the  witness  may  not  have  known  this, 
and  if  he  did,  the  999  cases  are  so  exactly  alike,  that  there  is 
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really  only  one  set  of  possible  causes  of  mendacity  correspond- 
ing to  the  whole.  The  announcement  "  sixes  not  drawn  ten 
times/'  represents^  and  is  known  by  the  witness  to  represent,  a 
great  multitude  of  contingencies,  every  one  of  which  being 
unlike  every  other,  there  may  be  a  different  and  a  fresh  set  of 
causes  of  mendacity  corresponding  to  each. 

It  appears  to  me,  therefore,  that  Laplace's  doctrine  is  not 
strictly  true  of  any  coincidences,  and  is  wholly  inapplicable  to 
most:  and  that  to  know  whether  a  coincidence  does  or  does 
not  require  more  evidence  to  render  it  credible  than  an  ordinary 
event,  we  must  refer,  in  every  instance,  to  first  principles,  and 
estimate  afresh  what  is  the  probability  that  the  given  testi- 
mony would  have  been  delivered  in  that  instance,  supposing 
the  fact  which  it  asserts  not  to  be  true. 

With  these  remarks  we  close  the  discussion  of  the  Orounds 
of  Disbelief;  and  along  with  it,  such  exposition  as  space 
admits,  and  as  the  writer  has  it  in  his  power  to  furnish,  of  the 
Logic  of  Induction. 
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"  Clear  ftDd  distinot  ideas  are  terms  which,  though  familiar  and  frequent  in 
men^s  mouths,  I  have  reason  to  think  every  one  who  uses  does  not  perfwtly 
understand.  And  possibly  it  is  but  here  and  there  one  who  gives  himself 
the  trouble  to  consider  them  so  far  as  tolLnow  what  he  himself  or  others  precisely 
mean  by  them ;  I  have,  therefore,  in  most  places,  chose  to  put  determinate  or 
determined,  instead  of  clear  and  distinct,  as  more  likely  to  direct  men's  thoughts 
to  my  meanmg  in  this  matter." — Lookx'b  Euay  on  the  ffvmam  Undertlamding  ; 
Epistle  to  the  Header. 

"  II  ne  pent  y  avoir  qu'une  m^thode  paifaite,  qui  est  la  nUthade  natwrdU  ; 
on  nomme  ainsi  un  arrangement  dans  lequel  les  6tres  du  mdme  genre  seraient 
plus  voisins  entre  eux  que  ceuz  de  tons  les  autres  genres;  les  genres  du 
mime  ordre,  plus  que  ceux  de  tons  les  autres  ordres;  et  ainsi  de  suite. 
Oette  methods  est  l*id^  anqnel  I'histoire  naturelle  doit  tendre ;  oar  il  est 
Evident  que  si  Tony  parvenait»  Pon  aurut  1*  expression  exaote  et  complete  de  la 
nature  entldre." — CuvnB,  Mig%t  ^ntmaj.  Introduction. 

''Deux  grandes  notions  philosophiques  dominentla  th^rie  fondamentale 
de  la  m^thode  naturelle  prbprement  dite,  savoir  la  formation  des  groupes 
naturels,  et  ensuite  leur  succession  hi^rarchique.'* — GoMTB,  drnn  de  PhUoeqpkie 
PotUvoe,  42me  le^on. 


CHAPTER  I. 


OF   OBSERVATION    AND   DESCRIPTION. 

§  1.  The  inquiry  which  occupied  us  in  the  two  preceding 
books,  has  conducted  us  to  what  appears  a  satisfactory 
solution  of  the  principal  problem  of  Logic,  according  to  the 
conception  I  have  formed  of  the  science.  We  have  found, 
that  the  mental  process  with  which  Logic  is  conversant,  the 
operation  of  ascertaining  truths  by  means  of  evidence,  is 
always,  even  when  appearances  point  to  a  different  theory  of 
.it,  a  process  of  induction.  And  we  have  particularized  the 
various  modes  of  induction,  and  obtained  a  clear  view  of  the 
principles  to  which  it  must  conform,  in  order  to  lead  to  results 
which  can  be  relied  on. 

The.  consideration  of  Induction,  however,  does  not  end 
with  the  direct  rules  for  its  performance.  Something  must 
be  said  of  those  other  operations  of  the  mind,  which  are  either 
necessarily  presupposed  in  all  induction,  or  are  instrumental  to 
the  more  difficult  and  complicated  inductive  processes.  The 
present  book  will  be  devoted  to  the  consideration  of  these  sub* 
sidiary  operations :  among  which  our  attention  must  first  be 
given  to  those,  which  are  indispensable  preliminaries  to  all 
induction  whatsoever. 

Induction  being  merely  the  extension  to  a  class  of  cases, 
of  something  which  has  been  observed  to  be  true  in  certain 
individual  instances  of  the  class ;  the  first  place  among  the 
operations  subsidiary  to  induction,  is  claimed  by  Observation. 
This  is  not,  however,  the  place  to  lay  down  rules  for  making 
good  observers ;  nor  is  it  within  the  competence  of  Logic  to 
do  so,  but  of  the  art  of  intellectual  Education.  Our  business 
with  observation  is  only  in  its  connexion  with  the  appropriate 
problem  of  logic,  the  estimation  of  evidence.    We  have  to 


186  OPERATIONS    SUBSIDIARY  TO    INDUCTION. 

consider,  not  how  or  what  to  observe,  but  under  jwhat  condi- 
tions observation  is  to  be  relied  on ;  what  is  needful,  in  order 
that  the  fact,  supposed  to  be  observed,  may  safely  be  received 
as  true. 

§  2.  The  answer  to  this  question  is  very  simple,  at  least 
in  its  first  aspect.  The  sole  condition  is,  that  what  is  supposed 
to  have  been  observed  shall  really  have  been  observed ;  that  it 
be  an  observation,  not  an  inference.  For  in  almost  every  act 
of  our  perceiving  faculties,  observation  and  inference  are  inti- 
mately blended.  What  we  are  said  to  observe  is  usually  a 
compound  result,  of  which  one-tenth  may  be  observation,  and 
I  the  remaining  nine-tenths  inference. 

I  aflSrm,  for  example,  that  I  hear  a  man's  voice.  This 
would  pass,  in  common  language,  for  a  direct  perception.  All, 
feowever,  which  is  really  perception,  is  that  I  hear  a  sound. 
That  the  sound  is  a  voice,  and  that  voice  the  voice  of  a  man, 
arc  not  perceptions  but  inferences.  I  affirm,  again,  that  I  saw 
my  brother  at  a  certain  hour  this  morning.  If  any  proposition 
concerning  a  matter  of  fact  would  commonly  be  said  to  be 
known  by  the  direct  testimony  of  the  senses,  this  surely  would 
be  so.  The  truth,  however,  is  far  otherwise.  I  only  saw  a 
certain  coloured  surface ;  or  rather  I  had  the  kind  of  visual 
sensations  which  are  usually  produced  by  a  coloured  surface ; 
and  from  these  as  marks,  known  to  be  such  by  previous  expe- 
rience, I  concluded  that  I  saw  my  brother.  I  might  have  had 
sensations  precisely  similar,  when  my  brother  was  not  there. 
I  might  have  seen  some  other  person  so  nearly  resembling 
him  in  appearance,  as,  at  the  distance,  and,  with  the  degree  of 
attention  which  I  bestowed,  to  be  mistaken  for  him.  I  might 
have  been  asleep,  and  have  dreamed  that  I  saw  him ;  or  in  a 
state  of  nervous  disorder,  which  brought  his  image  before  me 
in  a  waking  hallucination.  In  all  these  modes,  many  have 
been  led  to  believe  that  they  saw  persons  well  known  to  them, 
who  were  dead  or  far  distant.  If  any  of  these  suppositions  had 
been  true,  the  affirmation  that  I  saw  my  brother  would  have  been 
erroneous;  but  whatever  was  matter  of  direct  perception,  namely 
the  visual  sensations,  would  have  been  real    The  inference  only 
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would  have  been  ill  grounded ;  I  should  have  ascribed  those 
sensations  to  a  wrong  cause. 

Innumerable  instances  mi^^ht  be  given,  and  analysed  in 
the  same  manner^  of  what  are  vulgarly  called  errors  of  sense. 
There  are  none  of  them  properly  errors  of  sense ;  they  are 
erroneous  inferences  from  sense.  When  I  look  at  a  candle 
through  a  multiplying  glass^  I  see  what  seems  a  dozen  candles 
instead  of  one :  and  if  the  real  circumstances  of  the  case  were 
skilfully  disguised^  I  might  suppose  that  there  were  really  that 
number;  there  would  be  what  is  called  an  optical  deception. 
In  the  kaleidoscope  there  really  is  that  deception:  when  I 
look  through  the  instioiment^  instead  of  what  is  actually  there^ 
namely  a  casual  arrangement  of  coloured  fragments^  the  ap- 
pearance presented  is  that  of  the  same  combination  several 
times  repeated  in  symmetrical  arrangement  round  a  point. 
The  delusion  is  of  course  effected  by  giving  me  the  same  sen- 
sations which  I  should  have  had  if  such  a  symmetrical  combi- 
nation had  really  been  presented  to  me.  If  I  cross  two  of  my 
fingers^  and  bring  any  small  object^  a  marble  for  instance^  into 
contact  with  both^  at  points  not  usually  touched  simultaneously 
by  one  object,  I  can  hardly,  if  my  eyes  are  shut,  help  believing 
that  there  are  two  marbles  instead  of  one.  But  it  is  not  my 
touch  in  this  case,  nor  my  sight  in  the  other,  which  is  de- 
ceived; the  deception,  whether  durable  or  only  momentary,  is 
in  my  judgment.  From  my  senses  I  have  only  the  sensations, 
and  those  are  genuine.  Being  accustomed  to  have  those  or 
similar  sensations  when,  and  only  when,  a  certain  arrangement 
of  outward  objects  is  present  to  my  organs,  I  have  the  habit 
of  instantly,  when  I  experience  the  sensations,  inferring  the 
existence  of  that  state  of  outward  things.  This  habit  has 
become  so  powerful,  that  the  inference,  .performed  with  the 
speed  and.  certainty  of  an  instinct,  is_ confounded  with  intuitive 
perceptions.  When  it  is  correct,  I  am  unconscious  that 'it 
ever  needed  proof;  even  when  I  know  it  to  be  incorrect,  I 
cannot  without  considerable  effort  abstain  from  making  it. 
Ja  order  to  be  aware  that  it  is  not  made  by  instinct  but  by 
jBO  acquired  habit,  I  am  obliged  to  reflect  on  the  slow  process 
through  which  I  learnt  to  judge  by  the  eye  of  many  things 
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which  I  how  appear  to  perceive  directly  by  sight ;  and  on  the 
reverse  operation  performed  by  persons  learning  to  draw,  who 
with  difficulty  and  labour  divest  themselves  of  their  acquired 
perceptions,  and  learn  afresh  to  see  things  as  they  appear  to 
the  eye. 

It  would  be  easy  to  prolong  these  illustrations,  were  there 
any  need  to  expatiate  on  a  topic  so  copiously  exemplified  in 
various  popular  works.  From  the  examples  already  given, 
it  is  seen  sufficiently,  that  the  individual  facts  from  which  we 
ooUect  our  inductive  generalizations  are  scarcely  ever  obtained 
.by  observation  alone.  Observation  extends  only  to  the  sen- 
sations by  which  we  recognise  objects ;  but  the  propositions 
which  we  make  use  of,  either  in  science  or  in  common  life» 
relate  mostly  to  the  objects  themselves.  In  every  act  of  what 
is  called  observation^  there  is  at  least  one  inferen^^— from  the 
sensations  to  the  presence  of  the  object ;  from  the  inarks  or 
diagnostics,  to  the  entire  phenomenon.  And  hence,  among 
other  consequences,  follows  t^e  seeming*  paradox,  that  a 
general  proposition  collected  from  particulars  is  often  more 
certainly  true  than  any  one  of  the  particular  propositions  from 
which,  by  an  act  of  induction,  it  was  inferred.  For,  each  of 
those  particular  (or  rather  singular)  propositions  involved  an 
inference,  from  the  impression  on  the  senses  to  the  fact  which 
caused  that  impression :  and  this  inference  may  have  been 
erroneous  in  any  one  of  the  instances,  but  cannot  well  have 
been  erroneous  in  all  of  them,  provided  their  number  was 
sufficient  to  eliminate  chance.  The  conclusion,  therefore,  that 
is,  the  general  proposition,  may  deserve  more  complete  reliance 
than  it  would  be  safe  to  repose  in  any  one  of  the  inductive 
premises. 

The  logic  of  observation,  then,  consists  solely  in  a  correct 
discrimination  between  that,  in  a  result  of  observation,  which 
has  really  been  perceived,  and  that  which  is  an  inference  from 
the  perception.  Whatever  portion  is  inference,  is  amenable  to 
the  rules  of  induction  already  treated  of,  and  requires  no  fur- 
ther notice  here :  the  question  for  us  in  this  place  is,  when 
all  which  is  inference  is  taken  away,  what  remains.  There 
remains^  in  the  first  place,  the  mind's  own  feelings  or  states  of 
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consciousness^  Qamely^  its  outward  feelings  or  sensations^  and 
its  inward  feelings — its  thoughts^  emotions^  and  volitions. ' 
Whether  anything  else  remains,  or  all  else  is  inference  from 
this ;  whether  the  mind  is  capable  of  directly  perceiving  or 
apprehending  anything  except  states  of  its  own  consciousness-^ 
is  a  problem  of  metaphysics  not  to  be  discussed  in  this  place. 
But  after  excluding  all  questions  on  which  metaphysicians 
differ,  it  remains  true,  that  for  most  purposes  the  discrimina- 
tion we  are  called  upon  practically  to  exercise  is  that  between 
sensations  or  other  feelings,  of  our  own  or  of  other  people,  and 
inferences  drawn  from  them.  And  on  the  theory  of  Observa- 
tion this  is  all  which  seems  necessary  to  be  said  for  the  pur- 
poses of  the  present  work. 

§  S.  If,  in  the  simplest  observation,  or  in  what  passes  for ; 
such,  there  is  a  large  part  which  is  not  observation  but  some- 
thing else ;  so  in  the  simplest  description  of  an  observation, 
there  is,  and  must  always  be,  much  more  asserted  than  is  con- 
tained in  the  perception  itself.  We  cannot  describe  a  fact, 
without  implying  more  than  the  fact.  The  perception  is  only 
of  one  individual  thing;  but  to  describe  it  is  to  affirm  a  con-' 
nexion  between  it  and  every  other  thing  which  is  either 
denoted  or  connoted  by  any  of  the  terms  used.  To  begin' 
with  an  example,  than  which  none  can  be  conceived  more 
elementary :  I  have  a  sensation  of  sight,  and  I  endeavour  to 
describe  it  by  saying  that  I  see  something  white.  In  saying 
this,  I  do  not  solely  affirm  my  sensation ;  I  also  class  it.  I 
assert  a  resemblance  between  the  thing  I  see,  and  all  things 
which  I  and  others  are  accustomed  to  call  white.  I  assert 
that  it  resembles  them  in  the  circumstance  in  which  they  all 
resemble  one  another,  in  that  which  is  the  ground  of  their 
being  called  by  the  name.  This  is  not  merely  one  way  of 
describing  an  observation,  but  the  only  way.  If  I  would  i 
either  register  my  observation  for  my  own  future  use,  or  make 
it  known  for  the  benefit  of  others,  I  must  assert  a  resemblance  - 


between  the  fact  which  I  have  observed  and  something  else. 
It  is  inherent  in  a  description,  to  be  the  statement  of  a  resem- 
blance, or  resemblances. 
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We  thus  see  that  it  is  impossible  to  express  in  words  any 
result  of  observation,  without  performing  an  act  possessing 
what  Dr.  Whewell  considers  to  be  characteristic  of  Induction. 
There  is  always  something  introduced  which  was  not  included 
in  the  observation  itself;  some  conception  common  to  the 
phenomenon  with  other  phenomena  to  which  it  is  compared. 
An  observation  cannot  be  spoken  of  in  language  at  all  without 
declaring  more  than  that  one  observation ;  without  assimilating 
it  to  other  phenomena  already  observed  and  classified.  But 
this  identification  of  an  object — this  recognition  of  it  as  pos- 
sessing certain  known  characteristics — ^has  never  been  con- 
founded with  Induction.  It  is  an  operation  which  precedes  all 
induction,  and  supplies  it  with  its  materials.  It  is  a  percep- 
tion of  resemblances,  obtained  by  comparison. 

These  resemblances  are  not  always  apprehended  directly, 
by  merely  comparing  the  object  observed  with  some  other 
present  object,  or  with  our  recollection  of  an  object  which  is 
absent.  They  are  often  ascertained  through  intermediate 
marks,  that  is,  deductively.  In  describing  some  new  kind  of 
animal,  suppose  me  to  say  that  it  measures  ten  feet  in  length, 
from  the  forehead  to  the  extremity  of  the  tail.  I  did  not  ascer- 
tain this  by  the  unassisted  eye.  I  had  a  two  foot  rule  which  I 
applied  to  the  object,  and,  as  we  commonly  say,  measured  it; 
an  operation  which  was  not  wholly  manual,  but  partly  also 
mathematical,  involving  the  two  propositions,  Five  time^ 
two  is  ten,  and  Things  which  are  equal  to  the  same  thing  are 
equal  to  one  another.  Hence,  the  fact  that  the  animal  is  ten 
feet  long  is  not  an  immediate  perception,  but  a  conclusion 
from  reasoning ;  the  minor  premises  alone  being  furnished  by 
observation  of  the  object.  Nevertheless,  this  is  called  an 
observation,  or  a  description  of  the  animal,  not  an  induction 
respecting  it. 

To  pass  at  once  from  a  very  simple  to  a  very  complex 
example  :  I  ajQSrm  that  the  earth  is  globular.  The  assertion 
is  not  grounded  on  direct  perception;  for  the  figure  of  the 
earth  cannot,  by  us,  be  directly  perceived,  though  the  asser- 
tion' would  not  be  true  unless  circumstances  could  be  supposed 
under  which  its  truth  could  be  so  perceived.     That  the  form 
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of  the  earth  is  globular  is  inferred  from  certain  marks^  as  for 
instance  from  this^  that  its  shadow  thrown  upon  the  moon  is 
circular ;  or  this,  that  on  the  sea,  or  any  extensive  plain,  our 
horizon  is  always  a  circle ;  either  of  which  marks  is  incom- 
patible with  any  other  than  a  globular  form.  I  assert  further, 
that  the  earth  is  that  particular  kind  of  globe  which  is  termed 
an  oblate  spheroid;  because  it  is  found  by  measurement  in  the 
direction  of  the  meridian,  that  the  length  on  the  surface  of  the 
earth  which  subtends  a  given  angle  at  its  centre,  diminishes 
as  we  recede  from  the  equator  and  approach  the  poles.  But 
these  propositions,  that  the  earth  is  globular,  and  that  it  is  an 
oblate  spheroid,  assert,  each  of  them,  an  individual  fact;  in 
its  own  nature  capable  of  being  perceived  by  the  senses  when 
the  requisite  organs  and  the  necessary  position  are  supposed, 
and  only  not  actually  perceived  because  those  organs  and  that 
position  are  wanting.  This  identification  of  the  earth,  first  as 
a  globe,  and  next  as  an  oblate  spheroid,  which,  if  the  fact 
could  have  been  seen,  would  have  been  called  a  description  of 
the  figure  of  the  earth,  may  without  impropriety  be  so  called 
when,  instead  of  being  seen,  it  is  inferred.  But  we  could  not 
without  impropriety  call  either  of  these  assertions  an  induc- 
tion from  facts  respecting  the  earth.  They  are  not  general 
propositions  collected  from  particular  facts,  but  particular 
facts  deduced  from  general  propositions.  They  are  conclu- 
sions obtained  deductively,  from  premises  originating  in 
induction :  but  of  these  premises  some  were  not  obtained 
by  observation  of  the  earth,  nor  had  any  peculiar  reference 
to  it. 

If,  then,  the  truth  respecting  the  figure  of  the  earth  is  not 
an  induction,  why  should  the  truth  respecting  the  figure 
of  the  earth's  orbit  be  so  ?  The  two  cases  only  differ  in  this, 
that  the  form  of  the  orbit  was  not,  like  the  form  of  the  earth 
itself,  deduced  by  ratiocination  from  facts  whicii  were  marks 
of  ellipticity,  but  was  got  at  by  boldly  guessing  that  the  path 
was  an  ellipse,  and  finding  afterwards,  on  examination,  that 
the  observations  were  in  harmony  with  the  hypothesis. 
According  to  Dr.  Whewell,  however,  this  process  of  guessing 
and  verifying  our  guesses  is  not  only  induction,  but  the  whole 
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of  induotioD :  no  other  exposition  can  be  given  of  that  Ic^cal 
operation.  That  he  is  wrong  in  the  latter  assertion^  the  whole 
of  the  preceding  book  has^  I  hope^  sufficiently  proved ;  and 
that  the  process  hy  which  the  ellipticity  of  the  planetary  orbits 
was  ascertained^  is  not  induction  at  all,  was  attempted  to  be 
shown  in  the  second  chapter  of  the  same  book.'^  We  are  now^ 
however^  prepared  to  go  more  into  the  heart  of  the  matter 
than  at  that  earlier  period  of  our  inquiry^  and  to  show^  not 
merely  what  the  operation  in  question  is  not^  but  what  it  is. 

§  4.  We  observed^  in  the  second  chapter^  that  the  pro- 
position ^'  the  earth  moves  in  an  ellipse/^  so  far  as  it  only 
serves  for  the  colligation  or  connecting  together  of  actual 
observations,  (that  is^  as  it  only  affirms  that  the  observed 
positions  of  the  earth  may  be  correctly  represented  by  as 
many  points  in  the  circumference  of  an  imaginary  ellipse^)  is 
not  an  induction^  but  a  description :  it  is  an  induction,  only 
when  it  affirms  that  the  intermediate  positions,  of  which  there 
has  been  no  direct  observation,  would  be  found  to  correspond 
to  the  remaining  points  of  the  same  elliptic  circumference. 
Now,  though  this  real  induction  is  one  thing,  and  the  descrip- 
tion another,  we  are  in  a  very  different  condition  for  making 
the  induction  before  we  have  obtained  the  description,  and 
after  it.  For  inasmuch  as  the  description,  like  all  other 
descriptions,  contains  the  assertion  of  a  resemblance  between 
the  phenomenon  described  and  something  else ;  in  pointing 
out  something  which  the  series  of  observed  places  of  a  planet 
resembles,  it  points  out  something  in  which  the  several  places 
themselves  agree.  If  the  series  of  places  correspond  to  as 
many  points  of  an  ellipse,  the  places  themselves  agree  in  being 
situated  in  that  ellipse.  We  have,  therefore,  by  the  same 
process  which  gave  us  the  description^  obtained  the  requisites 
for  an  induction  by  the  Method  of  Agreement.  The  succes- 
sive observed  places  of  the  earth  being  considered  as  effects, 
and  its  motion  as  the  cause  which  produces  them^  we  find  that 
those  effects,  that  is,  those  places,  agree  in  the  circumstance  of 

*  Supra,  book  iii  ch.  ii.  §  8,  4,  6. 
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hemg  in  an  ellipse.  We  conclude  that  the  remaining  effects^ 
the  places  which  have  not  been  observed,  agree  in  the  same 
circumstance,  and  that  the  law  of  the  motion  of  the  earth  is 
motion  in  an  ellipse. 

.  The  Colligation  of  Facts,  therefore,  by  means  of  hypo- 
theses, or,  as  Dr.  Whewell  prefers  to  say,  by  means  of  Concep- 
tions, instead  of  being,  as  he  supposes,  Induction  itself,  takes 
its  proper  place  among  operations  subsidiary  to  Induction. 
All  Induction  supposes  that  we  have  previously  compared  the 
requisite  number  of  individual  instances,  and  ascertained  in 
what  circumstances  they  agree.  The  Colligation  of  Facts  is 
no  other  than  this  preliminary  operation.  When  Kepler, 
after  vainly  endeavouring  to  connect  the  observed  places  of  a 
planet  by  various  hypotheses  of  circular  motion,  at  last  tried 
the  hypothesis  of  an  ellipse  and  found  it  answer  to  the 
phenomena ;  what  he  really  attempted,  first  unsuccessfully  and 
at  last  successfully,  was  to  discover  the  circuihstance  in  which 
all  the  observed  positions  of  the  planet  agreed.  And  when  he 
in  like  manner  connected  another  set  of  observed  facts,  the 
periodic  times  of  the  diflFerent  planets,  by  the  proposition 
that  the  squares  of  the  times  are  proportional  to  the  cubes 
of  the  distances,  what  he  did  was  sijnaply  to  ascertain  the  pro- 
perty in  which  the  periodic  times  of  all  the  different  planets 
agreed. 

Since,  therefore,  all  that  is  true  and  to  the  purpose  in 
Dr.  Whewell's  doctrine  of  Conceptions  might  be  fully  ex- 
pressed by  the  more  familiar  term  Hypothesis;  and  since, 
his  Colligation  of  Facts  by  means  of  appropriate  Concep- 
tions, is  but  the  ordinary  process  of  finding  by  a  comparison 
of  phenomena,  in  what  consists  their  agreement  or  resem- 
blance; I  would  willingly  have  confined  myself  to  those 
better  understood  expressions,  and  persevered  to  the  end  in 
the  same  abstinence  which  I  have  hitherto  observed  from 
ideological  discussions ;  considering  the  mechanism  of  our 
thoughts  to  be  a  topic  distinct  from  and  irrelevant  to  the 
principles  and  rules  by  which  the  trustworthiness  of  the 
results  of  thinking  is  to  be  estimated.  Since,  however,  a 
work  of  such  high  pretensions,  and,  it  must  also  be  said^  of 
VOL.  II.  13 
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60  mucli  real  merit,  has  rested  the  whole  theory  of  Indnction 
upon  sach  ideological  considerations,  it  seems  necessary  for 
others  who  follow,  to  claim  for  themselves  and  their  doctrines 
whatever  position  may  properly  belong  to  them  on  the  same 
metaphysical  ground.  And  this  is  the  object  of  the  sacceed- 
ing  chapter. 


CHAPTER  II. 


OF   ABSTRACTION,    OR   THE   FORMATION  OF    CONCEPTIONS. 

§  1.  The  metaphysical  inquiry  into  the  nature  and  com- 
position of  what  have  been  called  Abstract  Ideas,  or  in  other 
words,  of  the  notions  which  answer  in  the  mind  to  classes 
and  to  general  names,  belongs  not  to  Logic,  but  to  a  different 
science,  and  our  purpose  does  not  require  that  we  should 
enter  upon  it  here.  We  are  only  concerned  with  the  uni- 
versally acknowledged  fact,  that  such  notions  or  conceptions 
do  exist.  The  mind  can  conceive  a  multitude  of  individual 
things  as  one  assemblage  or  class;  and  general  names  do 
really  suggest  to  us  certain  ideas  or  mental  representations, 
otherwise  we  could  not  use  the  names  with  consciousness  of  a 
meaning.  Whether  the  idea  called  up  by  a  general  name  is 
composed  of  the  various  circumstances  in  which  all  the  indivi- 
duals denoted  by  the  name  agree,  and  of  no  others,  (which  is 
the  doctrine  of  Locke,  Brown,  and  the  Conceptualists ;)  or 
whether  it  be  the  idea  of  some  one  of  those  individuals,  clothed 
in  its  individualizing  peculiarities,  but  with  the  accompanying 
knowledge  that  those  peculiarities  are  not  properties  of  the 
class,  (which  is  the  doctrine  of  Berkeley,  Mr.  Bailey,*  and 
the  modern  Nominalists ;)  or  whether  (as  held  by  Mr.  James 

*  Mr.  Bailey  has  given  the  best  statement  of  this  theory.  *'  The  general 
name^*'  he  says,  "raises  np  the  image  sometimes  of  one  individual  of  the 
dasa  formerly  seen,  sometimes  of  another,  not  unfrequently  of  many  indi- 
viduals in  succession  ;  and  it  sometimes  suggests  an  image  made  up  of  elements 
from  several  different  objects,  by  a  latent  process  of  which  I  am  not  conscious.** 
(Letters  on  the  Philosophy  of  the  Human  Mind,  1st  series,  letter  22.)  But 
Mr.  Bailey  must  allow  that  we  carry  on  inductions  and  ratiocinations  respecting 
the  cla^,  by  means  of  this  idea  or  conception  of  some  one  individual  in  it 
This  is  all  I  require.  The  name  of  a  class  calls  up  some  idea,  through  which  we 
can,  to  all  intents  and  purposes,  think  of  the  class  as  such,  and  not  solely  of  an 
individual  member  of  it. 

13—2 
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Mill)  the  idea  of  the  class  is  that  of  a  raiscellaneons  assemblage 
of  individuals  belonging  to  the  class;  or  whether,  finally, 
it  be  any  one  or  any  other  of  all  these,  according  to  the 
accidental  circumstances  of  the  case;  certain  it  is^  that  some 
idea  or  mental  conception  is  suggested  by  a  general  name, 
whenever  we  either  hear  it  or  employ  it  with  consciousness  of 
a  meaning.  And  this,  which  we  may  call  if  we  please  a 
general  idea,  represents  in  our  minds  the  whole  class  of  things 
to  which  the  name  is  applied.  Whenever  we  think  or  reason 
concerning  the  class,  we  do  so  by  means  of  this  idea.  And 
the  voluntary  power  which  the  mind  has,  of  attending  to  one 
part  of  what  is  present  to  it  at  any  moment,  and  neglecting 
another  part,  enables  us  to  keep  our  reasonings  and  conclu- 
sions respectin&r  the  class  unaffected  by  anything  in  the  idea 
or  mental  image  which  is  not  really,  or  at  least  which  we  do 
not  really  believe  to  be,  common  to  the  whole  class.* 

There  are,  then,  such  things  as  general  conceptions,  or 
conceptions  by  means  of  which  we  can  think  generally :  and 
when  we  form  a  set  of  phenomena  into  a  class,  that  is,  when 
we  compare  them  with  one  another  to  ascertain  in  what  they 
agree,  some  general  conception  is  implied  in  this  mental  opera- 
tion. And  inasmuch  as  such  a  comparison  is  a  necessary  pre- 
liminary to  Induction,  it  is  most  true  that  Induction  could  not 
go  on  without  general  conceptions. 

§  2.  But  it  does  not  therefore  follow  that  these  general 
conceptions  must  have  existed  in  the  mind  previously  to  the 
comparison.  It  is  not  a  law  of  our  intellect,  that  in  com- 
paring things  with  each  other  and  taking  note  of  their  agree- 
ment we  merely  recognise  as  realized  in  the  outward  world 
something  that  we  already  had  in  our  minds.  The  con- 
ception originally  found  itff  way  to  us  as  the  result  of  such  a 
comparison.  It  was  obtained  (in  metaphysical  phrase)  by 
abstraciiofi  from  individual  things.  These  things  may  be 
things  which  we  perceived  or  thought  of  on  former  occasions, 

*  I  have  ODtered  rather  fully  into  this  question  in  chap.  zviL  of  An  Exam*- 
fuUion  of  Sir  William  Hamilton^ »  PkUoaophy,  headed  "The  Doctrine  of  Con- 
cepts or  General  Notions,"  which  contains  my  last  views  on  the  subject 
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but  they  may  also  be  the  things  which  we  are  perceiving  or 
thinking  of  on  the  very  occasion.  When  Kepler  compared 
the  observed  places  of  the  planet  Mara^  and  found  that  they 
agreed  in  being  points  of  an  elliptic  circumference^  he 
applied  a  general  conception  which  was  already  in  his  mind^ 
having  been  derived  from  his  former  experience.  But  this 
is  by  no  means  universally  the  case.  When  w^  compare 
several  objects  and  find  them  to  agree  in  being  white^  or 
when  we  compare  the  various  species  of  ruminating  animals 
and  find  them  to  agree  in  being  cloven-footed^  we  have  just  as 
much  a  general  conception  in  our  minds  as  Kepler  had  in 
his :  we  have  the  conception  of  '^  a  white  thing/'  or  the  con- 
ception of  "  a  cloven-footed  animal.'^  But  no  one  supposes  that 
we  necessarily  bring  these  conceptions  with  us,  and  superinduce 
them  (to  adopt  Dr.  Whewell's  expression)  upon  the  facts : 
because  in  these  simple  cases  everybody  sees  that  the  very  act 
of  comparison  which  ends  in  our  connecting  the  facts  by 
means  of  the  conception,  may  be  the  source  from  which  we 
derive  the  conception  itself.  If  we  had  never  seen  any  white 
object  or  had  never  seen  any  cloven-footed  animal  before,  we 
should  at  the  same  time  and  by  the  same  mental  a)ct  acquire 
the  idea,  and  employ  it  for  the  colligation  of  the  observed 
phenomena.  Kepler,  on  the  contrary,  really  had  to  bring  the 
idea  with  him,  and  superinduce  it  upon  the  facts ;  he  could 
nol  evolve  it  out  of  them  :  if  he  had  not  already  had  the  idea, 
he  would  not  have  been  able  to  acquire  it  by  a  comparison  of 
the  planet's  positions.  But  this  inability  was  a  mere  accident : 
the  idea  of  an  ellipse  could  have  been  acquired  from  the  paths 
of  the  planets  as  efiectually  as  from  anything  else,  if  the  paths 
had  not  happened  to  be  invisible.  If  the  planet  had  left  a 
visible  track,  and  we  had  been  so  placed  that  we  could  see  it  at 
the  proper  angle,  we  might  have  abstracted  our  original  idea 
of  an  ellipse  from  the  planetary  orbit.  Indeed,  every  concep- 
tion which  can  be  made  the  instrument  for  connecting  a  set  of 
facts,  might  have  been  originally  evolved  from  those  very  facts. 
The  conception  is  a  conception  of  something ;  and  that  which 
it  is  a  conception  of,  is  really  in  the  facts,  and  might,  under 
some  supposdble  circumstances^  or  by  some  supposable  exten- 
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sion  of  the  faculties  which  we  actually  possess^  have  been 
detected  in  them.  And  not  only  is  this  always  in  itself 
possible^  but  it  actually  happens  in  almost  all  cases  in  which 
the  obtaining  of  the  right  conception  is  a  matter  of  any  con- 
siderable difficulty.  For  if  there  be  no  new  conception 
required;  if  one  of  those  already  familiar  to  mankind  will 
serve  the  purpose^  the  accident  of  being  the  first  to  whom 
the  right  one  occurs,  may  happen  to  almost  anybody;  at 
least  in  the  case  of  a  set  of  phenomena  which  the  whole 
scientific  world  are  engaged  in  attempting  to  connect.  The 
honour,  in  Kepler's  case,  was  that  of  the  accurate,  patient, 
and  toilsome  calculations  by  which  he  compared  the  results 
that  followed  from  his  different  guesses,  with  the  observations 
of  Tycho  Brahe;  but  the  merit  was  very  small  of  guessing 
an  ellipse;  the  only  wonder  is  that  men  had  not  guessed 
it  before,  nor  could  they  have  failed  to  do  so  if  there  had  not 
existed  an  obstinate  a  priori  prejudice  that  the  heavenly 
bodies  must  move,  if  not  in  a  circle,  in  some  combination  of 
circles. 

The  really  difficult  cases  are  those  in  which  the  conception 
destined  to  create  light  and  order  out  of  darkness  and  confu- 
sion, has  to  be  sought  for  among  the  very  phenomena  which 
it  afterwards  serves  to  arrange.  Why,  according  to  Dr. 
Whewell  himself,  did  the  ancients  fail  in  discovering  the  laws 
of  mechanics,  that  is,  of  equilibrium  and  of  the  communica- 
tion of  motion  ?  Because  they  had  not,  or  at  least  had  not 
clearly,  the  ideas  or  conceptions  of  pressure  and  resistance, 
momentum,  and  uniform  and  accelerating  force.  And  whence 
could  they  have  obtained  these  ideas  except  from  the  very 
facts  of  equilibrium  and  motion  ?  The  tardy  development  of 
several  of  the  physical  sciences,  for  example  of  optics,  electri- 
city, magnetism,  and  the  higher  generalizations  of  chemistry, 
he  ascribes  to  the  fact  that  mankind  had  not  yet  possessed 
themselves  of  the  Idea  of  Polarity,  that  is,  the  idea  of  oppo- 
site properties  in  opposite  directions.  But  what  was  there  to 
suggest  such  an  idea,  until,  by  a  separate  examination  of 
several  of  these  different  branches  of  knowledge,  it  was  shown 
that  the  facts  of  each  of  tbem  did  present,  in  some  instances 
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at  least,  the  curious  phenomenon  of  opposite  properties  in 
opposite  directions?  The  thing  was  superficially  manifest 
only  in  two  cases,  those  of  the  magnet  and  of  electrified  bodies ; 
and  there  the  conception  was  encumbered  with  the  circum- 
stance of  material  poles,  or  fixed  points  in  the  body  itself,  in 
which  points  this  opposition  of  properties  seemed  to  be 
inherent.  The  first  comparison  and  abstraction  had  led  only 
to  this  conception  of  poles ;  and  if  anything  corresponding  to 
that  conception  had  existed  in  the  phenomena  of  chemistry  or 
optics,  thedifliculty  now  justly  considered  so  great,  would  have 
been  extremely  small.  The  obscurity  arose  from  the  fact,  that 
the  polarities  in  chemistry  and  optics  were  distinct  species, 
though  of  the  same  genus,  with  the  polarities  in  electricity 
and  magnetism :  and  that  in  order  to  assimilate  the  pheno- 
mena to  one  another,  it  was  necessary  to  compare  a  polarity 
without  poles,  such  for  instance  as  is  exemplified  in  the  polari- 
zation  of  light,  and  the  polaiity  with  (apparent)  poles,  which 
we  see  in  the  magnet ;  and  to  recognise  that  these  polarities, 
while  diSerent  in  many  other  respects,  agree  in  the  one 
character  which  is  expressed  by  the  phrase,  opposite  properties 
in  opposite  directions.  From  the  result  of  such  a  comparison 
it  was  that  the  minds  of  scientific  men  formed  this  new  general 
conception :  between  which,  and  the  first  confused  feeling  of  an 
analogy  between  some  of  the  phenomena  of  light  and  those  of 
electricity  and  magnetism,  there  is  a  long  interval,  filled  up 
by  the  labours  and  more  or  less  sagacious  suggestions  of  many 
superior  minds. 

The  conceptions,  then,  which  we  employ  for  the  colligation 
and  methodization  of  facts,  do  not  develop  themselves  from 
within,  but  are  impressed  upon  the  mind  from  without;  they 
are  never  obtained  otherwise  than  by  way  of  comparison  and 
abstraction,  and,  in  the  most  important  and  the  most  numerous 
eases,  are  evolved  by  abstraction  from  the  very  phenomena 
which  it  is  their  office  to  colligate.  I  am  far,  however,  from 
wishing  to  imply  that  it  is  not  often  a  very  difficult  thing  to 
perform  this  process  of  abstraction  well,  or  that  the  success  of 
an  inductive  operation  does  not,  in  many  cases,  principally 
depend  on  the  skill  with  which  we  perform  it.     Bacon  waa 
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quite  justified  in  designating  as  one  of  the  principal  obstacles 
to  good  induction^  general  conceptions  wrongly  formed, 
*'  notiones  temere  k  rebus  abstractse :"  to  which  Dr.  WheweU 
adds^  that  not  only  does  bad  abstraction  make  bad  induction, 
but  that  in  order  to  perform  induction  well,  we  must  have 
abstracted  well ;  our  general  conceptions  must  be  **  clear''  and 
^^  appropriate^'  to  the  matter  in  hand. 

§  3.  In  attempting  to  show  what  the  difficulty  in  this 
matter  really  is,  and  how  it  is  surmounted,  I  must  beg  the 
reader,  once  for  all,  to  bear  this  in  mind ;  that  although,  in  dis* 
cussing  the  opinions  of  a  different  school  of  philosophy,  I  am 
willing  to  adopt  their  language,  and  to  speak,  therefore,  of  con- 
necting facts  through  the  instrumentality  of  a  conception,  this 
technical  phraseology  means  neither  more  nor  less  than  what 
is  commonly  called  comparing  the  facts  with  one  another  and 
determining  in  what  they  agree.  Nor  has  the  technical  ex- 
pression even  the  advantage  of  being  metaphysically  correct. 
The  facts  are  not  connected,  except  in  a  merely  metaphorical 
acceptation  of  the  term.  The  ideas  of  the  facts  may  become 
connected,  that  is,  we  may  be  led  to  think  of  them  together ; 
but  this  consequence  is  no  more  than  what  may  be  produced' 
by  any  casual  association.  What  really  takes  place,  is,  I  con- 
ceive, more  philosophically  expressed  by  the  common  word 
Comparison,  than  by  the  phrases  "  to  connect"  or  ''  to  super- 
induce.'' For,  as  the  general  conception  is  itself  obtained  by 
a  comparison  of  particular  phenomena,  so,  when  obtained,  the 
mode  in  which  we  apply  it  to  other  phenomena  is  again  by 
comparison.  We  compare  phenomena  with  each  other  to  get 
the  conception,  and  we  then  compare  those  and  other  pheno- 
mena wit  A  the  conception.  We  get  the  conception  of  an  animal 
(for  instance)  by  comparing  different  animals,  and  when  we 
afterwards  see  a  creature  resembling  an  animal,  we  compare  it 
with  our  general  conception  of  an  animal ;  and  if  it  agrees 
with  that  general  conception,  we  include  it  in  the  class.  The 
conception  becomes  the  type  of  comparison. 

And  we  need  only  consider  what  comparison  is,  to  see  that 
where  the  objects  are  more  than  two,  and  still  more  when 
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they  are  an  indefinite  number^  a  type  of  some  sort  is  an  in- 
dispensable condition  of  the  comparison.  When  we  have  to 
arrange  and  classify  a  great  number  of  objects  according  to 
their  agreements  and  differences^  we  do  not  make  a  confused 
attempt  to  compare  all  with  all.  We  know  that  two  things 
are  as  much  as  the  mind  can  easily  attend  to  at  a  time^  and 
we  therefore  fix  upon  one  of  the  objects,  either  at  hazard  or 
because  it  offers  in  a  peculiarly  striking  manner  some  important 
character,  and,  taking  this  as  our  standard,  compare  it  with 
one  object  after  another.  If  we  find  a  second  object  which 
presents  a  remarkable  agreement  with  the  first,  inducing  us 
to  class  them  together,  the  question  instantly  arises,  in  what 
particular  circumstances  do  they  agree?  and  to  take  notice 
of  these  circumstances  is  already  a  first  stage  of  abstraction, 
giving  rise  to  a  general  conception.  Having  advanced  thus 
far,  when  we  now  take  in  hand  a  third  object  we  naturally  ask 
ourselves  the  question,  not  merelyfwhether  this  third  object 
agrees  with  the  first,  but  whether  it  agrees  with  it  in  the  same 
circumstances  in  which  the  second  did?  in  other  words, 
whether  it  agrees  with  the  general  conception  which  has  been 
obtained  by  abstraction  from  the  first  and  second  ?  Thus  we 
see  the  tendency  of  general  conceptions,  as  soon  as  formed,  to 
substitute  themselves  as  types,  for  whatever  individual  objects 
previously  answered  that  purpose  in  our  comparisons.  We 
may,  perhaps,  find  that  no  considerable  number  of  other  objects 
agree  with  this  first  general  conception ;  and  that  we  must 
drop  the  conception,  and  beginning  again  with  a  different  indi- 
vidual case,  proceed  by  fresh  comparisons  to  a  different  general 
conception.  Sometimes,  again,  we  find  that  the  same  concep- 
tion will  serve,  by  merely  leaving  out  some  of  its  circumstances; 
and  by  this  higher  effort  of  abstraction,  we  obtain  a  still  more 
general  conception ;  as  in  the  case  formerly  referred  to,  the 
scientific  world  rose  from  the  conception  of  poles  to  the  general 
conception  of  opposite  properties  in  opposite  directions ;  or  as 
those  South-Sea  islanders,  whose  conception  of  a  quadruped 
had  been  abstracted  from  hogs  (the  only  animals  of  that  de- 
scription which  they  had  seen),  when  they  afterwards  compared 
that  conception  with  other  quadrupeds^  dropped  some  of  the 
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circiimstances^  and  arrived  at  the   more  general  conception 
which  Europeans  associate  with  the  term. 

These  brief  remarks  contain^  I  believe,  all  that  is  well- 
grounded  in  the  doctrine,  that  the  conception  by  which  the 
mind  arranges  and  gives  unity  to  phenomena  must  be  fur- 
nished by  the  mind  itself,  and  that  we  find  the^  right  eoncep* 
tion  by  a  tentative  process,  trying  first  one  and  then  another 
until  we  hit  the  mark.  The  conception  is  not  furnished  by 
the  mind  until  it  has  been  furnished  to  the  mind ;  and  the 
facts  which  supply  it  are  sometimes  extraneous  facts,  but  more 
often  the  very  facts  which  we  are  attempting  to  arrange  by  it. 
It  is  quite  true,  however,  that  in  endeavouring  to  arrange  the 
facts,  at  whatever  point  we  begin,  we  never  advance  three 
steps  without  forming  a  general  conception,  more  or  less  dis- 
tinct and  precise ;  and  that  this  general  conception  becomes 
the  clue  which  we  instantly  endeavour  to  trace  through  the 
rest  of  the  facts,  or  rather,  becomes  the  standard  with  which 
we  thenceforth  compare  them.  If  we  are  not  satisfied  with  the 
agreements  which  we  discover  among  the  phenomena  by  com- 
paring them  with  this  type,  or  with  some  still  more  general 
conception  which  by  an  additional  stage  of  abstraction  we  can 
form  from  the  type ;  we  change  our  path,  and  look  out  for 
other  agreements :  we  recommence  the  comparison  from  a  dif- 
ferent starting  point,  and  so  generate  a  different  set  of  general 
conceptions.  This  is  the  tentative  process  which  Dr.  Whewell 
speaks  of;  and  which  has  not  unnaturally  suggested  the  theory, 
that  the  conception  is  supplied  by  the  mind  itself :  since  the 
different  conceptions  which  the  mind  successively  tries,  it 
either  already  possessed  from  its  previous  experience,  or  they 
were  supplied  to  it  in  the  first  stage  of  the  corresponding  act 
of  comparison  ;  so  that,  in  the  subsequent  part  of  the  process, 
the  conception  manifested  itself  as  something  compared  with 
the  phenomena,  not  evolved  from  them. 

§  4.  If  this  be  a  correct  account  of  the  instrumentality 
of  general  conceptions  in  the  comparison  which  necessarily 
precedes  Induction,  we  are  now  able  to  translate  into  our 
own  language  what  Dr.  Whewell  means  by  saying  that  con- 
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oeptions^  to  be  subservient  to  Induction,  must  be  "  clear"  and 
''  appropriate." 

If  the  conception  corresponds  to  a  real  agreement  among 
the  phenomena ;  if  the  comparison  which  we  have  made  of  a 
set  of  objects  has  led  us  to  class  them  according  to  real 
resemblances  and  differences  ;  the  conception  which  does  this 
cannot  fail  to  be  appropriate,  for  some  purpose  or  other.  The 
question  of  appropriateness  is  relative  to  the  particular  object 
we  have  in  view.  As  soon  as,  by  our  comparison,  we  have 
ascertained  some  agreement,  something  which  can  be  predicated 
in  common  of  a  number  of  objects;  we  have  obtained  a  basis 
on  which  an  inductive  process  is  capable  of  being  founded. 
But  the  agreements,  or  the  ulterior  consequences  to  which 
those  agreements  lead,  may  be  of  very  different  degrees  of 
importance.  If,  for  instance,  we  only  compare  animals 
according  to  their  colour,  and  class  those  together  which  are 
coloured  alike,  we  form  the  general  conceptions  of  a  white 
animal,  a  black  animal,  &c.,  which  are  conceptions  legitimately 
formed;  and  if  an  induction  were  to  be  attempted  concerning 
the  causes  of  the  colours  of  animals,  this  comparison  would 
.be  the  proper  and  necessary  preparation  for  such  an  induction, 
but  would  not  help  us  towards  a  knowledge  of  the  laws  of 
any  other  of  the  properties  of  animals :  while  if,  with  Cuvier, 
we  compare  and  class  them  according  to  the  structure  of  the 
skeleton,  or,  with  Blainville,  according  to  the  nature  of  their 
outward  integuments,  the  agreements  and  differences  which 
are  observable  in  these  respects  are  not  only  of  much  greater 
importance  in  themselves,  but  are  marks  of  agreements  and 
differences  in  many  other  important  particulars  of  the  struc- 
ture and  mode  of  life  of  the  animals.  If,  therefore,  the  study 
of  their  structure  and  habits  be  our  object,  the  conceptions 
generated  by  these  last  comparisons  are  far  more  "  appropriate" 
than  those  generated  by  the  former.  Nothing,  other  than 
this,  can  be  meant  by  the  appropriateness  of  a  conception. 

When  Dr.  Whewell  says  that  the  ancients,  or  the  school- 
men, or  any  modern  inquirers,  missed  discovering  the  real  law 
of  a  phenomenon  because  they  applied  to  it  an  inappropriate 
instead  of  an  appropriate  conception ;  he  can  only  mean  that 
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in  comparing  various  instances  of  the  phenomenon,  to  ascertaiQ 
in  what  those  instances  agreed,  they  missed  the  important 
points  of  agreement ;  and  fastened  upon  such  as  were  either 
imaginary,  and  not  agreements  at  all,  or  if  real  agreements^ 
were  comparatively  trifling,  and  had  no  connexion  with  the 
phenomenon,  the  law  of  which  was  sought. 

Aristotle,  philosophizing  on  the  subject  of  motion,  remarked 
that  certain  motions  apparently  take  place  spontaneously; 
bodies  fall  to  the  ground,  flame  ascends,  bubbles  of  air  rise  in 
water,  fee. :  and  these  he  called  natural  motions ;  while  others 
not  only  never  take  place  without  external  incitement,  but 
even  when  such  incitement  is  applied,  tend  spontaneously  to 
cease ;  which,  to  distinguish  them  from  the  former,  he  called 
violent  motions.  Now,  in  comparing  the  so-called  natural 
motions  with  one  another,  it  appeared  to  Aristotle  that  they 
agreed  in  one  circumstance,  namely,  that  the  body  which 
moved  (or  seemed  to  move)  spontaneously,  was  moving 
towards  iU  own  place;  meaning  thereby  the  place  from  whence 
it  originally  came,  or  the  place  where  a  great  quantity  of 
matter  similar  to  itself  was  assembled.  In  the  other  class  of 
motions,  as  when  bodies  are  thrown  up  in  the  air,  they  are,  on 
the  contrary,  moving  from  their  own  place.  Now,  this  con- 
ception of  a  body  moving  towards  its  own  place  may  justly  be 
considered  inappropriate ;  because,  though  it  expresses  a  cir- 
cumstance really  found  in  some  of  the  most  familiar  instAuces 
of  motion  apparently  spontaneous,  yet,  first,  there  are  many 
other  cases  of  such  motion,  in  which  that  circumstance  is 
absent :  the  motion,  for  instance,  of  the  earth  and  planets. 
Secondly,  even  when  it  is  present,  the  motion,  on  closer 
examination,  would  often  be  seen  not  to  be  spontaneous :  as^ 
when  air  rises  in  water,  it  does  not  rise  by  its  own  nature,  but 
is  pushed  up  by  the  superior  weight  of  the  water  which  presses 
upon  it.  Finally,  there  are  many  cases  in  which  the  sponta- 
neous motion  takes  place  in  the  contrary  direction  to  what  the 
theory  considers  as  the  body^s  own  place ;  for  instance,  when 
a  fog  rises  from  a  lake,  or  when  water  dries  up.  The  agree- 
ment, therefore,  which  Aristotle  selected  as  his  principle  of 
oli^itication,  did  not  extend  to  all  cases  of  the  phenomenon  he 
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wanted  to  study^  spontaneous  motion ;  while  it  did  include 
cases  of  the  absence  of  the  phenomenon^  cases  of  motion  not 
spontaneous.  The  conception  was  hence  '^  inappropriate/' 
We  may  add  that^  in  the  case  in  question,  no  conception 
would  be  appropriate ;  there  is  no  agreement  which  runs 
through  all  the  cases  of  spontaneous  or  apparently  spontaneous 
motion  and  no  others :  they  cannot  be  brought  under  one  law : 
it  is  a  case  of  Plurality  of  Causes.^ 

§  5.  So  much  for  the  first  of  Dr.  WhewelPs  conditions, 
that  conceptions  must  be  appropriate.  The  second  is,  that 
they  shall  be  "  clear  /'  and  let  us  consider  what  this  implies. 
Unless  the  conception  corresponds  to  a  real  agreement,  it  has 
a  worse  defect  than  that  of  not  being  clear :  it  is  not  appli- 
cable to  the  case  at  all.  Among  the  phenomens^,  therefore, 
which  we  are  attempting  to  connect  by  means  of  the  concep- 
tion, we  must  suppose  that  there  really  is  an  agreement,  and 
that  the  conception  is  a  conception  of  that  agreement.  In 
order,  then,  that  it  may  be  clear,  the  only  requisite  is,  that 
we  shall  know  exactly  in  what  the  agreement  consists ;  that 
it  shall  have  been  carefully  observed,  and  accurately  remem- 
bered. We  are  said  not  to  have  a  clear  conception  of  the 
resemblance  among  a  set  of  objects,  when  we  have  only  a 

*  Other  examples  of  inappropriate  oonceptions  are  given  by  Dr.  Whewell 
{Phil.  Ind.  Sc.  ii.  185)  as  foUows : — *' Aristotle  and  his  followers  endeavoured 
in  vain  to  account  for  the  mechanical  relation  of  forces  in  the  lever,  by  applying 
the  inappropriate  geometrical  conceptions  of  the  properties  of  the  circle :  they 
failed  in  explaining  the  form  of  the  luminous  spot  made  by  the  sun  shining 
through  a  hole,  because  they  applied  the  inappropriate  conception  of  a  circular 
quality  in  the  sun*8  light :  they  speculated  to  no  purpose  about  the  elementary 
composition  of  bodies,  because  they  assumed  the  inappropriate  conception  of 
Wsenegs  between  the  elements  and  the  compound,  instead  of  the  genuine  notion 
of  elements  merely  determining  the  qualities  of  the  compound."  But  in  these 
cases  there  is  more  than  an  inappropriate  conception  ;  there  is  a  false  concep- 
tion ;  one  which  has  no  prototype  in  nature,  nothing  corresponding  to  it  in 
facts.  This  is  evident  in  the  last  two  examples,  and  is  equally  true  in  the  first ; 
the  "properties  of  the  circle* '  which  were  referred  to,  being  purely  fantastical. 
There  is,  therefore,  an  error  beyond  the  wrong  choice  of  a  principle  of  genera- 
lization ;  there  is  a  false  assumption  of  matters  of  fact.  The  attempt  is  made 
to  resolve  certain  laws  of  nature  into  a  more  general  law,  that  law  not  being 
one  which,  though  real,  is  inappropriate,  but  one  wholly  imaginary. 
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general  feeling  that  they  resemble^  without  having  analysed  their 
resemblance^  or  perceived  in  what  points  it  consists^  and  fixed 
in  our  memory  an  exact  recollection  of  those  points.  This 
want  of  clearness^  or^  as  it  may  be  otherwise  called,  this  vague- 
nessj  in  the  general  conception^  may  be  owing  either  to  our 
having  no  accurate  knowledge  of  the  objects  themselves,  or 
merely  to  our  not  having  carefully  compared  them.  Thus  a 
person  may  have  no  clear  idea  of  a  ship  because  he  has  never 
seen  one,  or  because  he  remembers  but  little,  and  that  faintly, 
of  what  he  has  seen.  Or  he  may  have  a  perfect  knowledge 
and  remembrance  of  many  ships  of  various  kinds,  frigates 
among  the  rest,  but  he  may  have  no  clear  but  only  a  confused 
idea  of  a  frigate,  because  he  has  never  been  told,  and  has  not 
compared  them  sufficiently  to  have  remarked  and  remembered, 
in  what  partioular  points  a  frigate  differs  from  some  other  kind 
of  ship. 

It  is  not,  however,  necessary,  in  order  to  have  clear  ideas, 
that  we  should  know  all  the  common  properties  of  the  things 
which  we  class  together.  That  would  be  to  have  our  con- 
ception of  the  class  complete  as  well  as  clear.  It  is  sufficient 
if  we  never  class  things  together  without  knowing  exactly 
why  we  do  so, — without  having  ascertained  exactly  what 
agreements  we  are  about  to  include  in  our  conception ;  and  if, 
after  having  thus  fixed  our  conception,  we  never  vary  from  it, 
never  include  in  the  class  anything  which  has  not  those 
common  properties,  nor  exclude  from  it  anything  which  has. 
A  clear  conception  means  a  determinate  conception ;  one 
which  does  not  fluctuate,  which  is  not  one  thing  to-day  and 
another  to-morrow,  but  remains  fixed  and  invariable,  except 
when,  from  the  progress  of  our  knowledge,  or  the  correction 
of  some  error,  we  consciously  add  to  it  or  alter  it.  A  person 
of  clear  ideas,  is  a  person  who  always  knows  in  virtue  of  what 
properties  his  classes  are  constituted;  what  attributes  are 
connoted  by  his  general  names. 

The  principal  requisites,  therefore,  of  clear  conceptions,  are 
habits  of  attentive  observation,  an  extensive  experience,  and  a 
memory  which  receives  and  retains  an  exact  image  of  what  is 
observed.     And  in  proportion  as  any  one  has  the  habit  of 
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observing  minutely  and  comparing  carefully  a  particular  class 
of  phenomena^  and  an  accurate  memory  for  the  results  of  the 
observation  and  comparison^  so  will  his  conceptions  of  that 
class  of  phenomena  be  clear;  provided  he  has  the  indis- 
pensable habit^  (naturally,  however,  resulting  from  those  other 
endowments,)  of  never  using  general  names  without  a  precise 
connotation. 

As  the  clearness  of  our  conceptions  chiefly  depends  on  the 
carefulness  and  acmracy  of  our  observing  and  comparing 
faculties,  so  their  appropriateness,  or  rather  the  chance  we 
have  of  hitting  upon  the  appropriate  oonception  in  any  case, 
mainly  depends  on  the  activity  of  the  same  faculties.  He 
who  by  habit,  grounded  on  sufficient  natural  aptitude,  has 
acquired  a  readiness  in  accurately  observing  and  comparing 
phenomena,  will  perceive  so  many  more  agreements  and  will 
perceive  them  so  much  more  rapidly  than  other  people,  that 
the  chances  are  much  greater  of  his  perceiving,  in  any  instance, 
the  agreement  on  which  the  important  consequences  depend. 

§  6.  It  is  of  so  much  importance  that  the  part  of  the 
process  of  investigating  truth,  discussed  in  this  chapter, 
should  be  rightly  understood,  that  I  think  it  is  desirable  to 
restate  the  results  we  have  arrived  at,  in  a  somewhat  different 
mode  of  expression. 

We  cannot  ascertain  general  truths,  that  is,  truths  appli- 
cable to  classes,  unless  we  have  formed  the  classes  in  such  a 
manner  that  general  truths  can  be  affirmed  of  them.  In  the 
formation  of  any  class,  there  is  involved  a  conception  of  it  as 
a  class,  that  is,  a  conception  of  certain  circumstances  as  being 
those  which  characterize  the  class,  and  distinguish  the  objects 
composing  it  from  all  other  things.  When  we  know  exactly 
what  these  circumstances  are,  we  have  a  clear  idea  (or  con- 
ception) of  the  class,  and  of  the  meaning  of  the  general  name 
which  designates  it.  The  primary  condition  implied  in  having 
this  clear  idea,  is  that  the  class  be  really  a  class ;  that  it  cor- 
respond to  a  real  distinction ;  that  the  things  it  includes  really 
do  agree  with  one  another  in  certain  particulars,  and  differ,  in 
those  same  particulars,  firom  all  other  things.     A  person  with- 
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out  dear  ideas,  is  one  who  habitually  classes  together^  under 
the  same  general  names,  things  which  have  no  common  pro* 
perties,  or  none  which  are  not  possessed  also  by  other  things ; 
or  who,  if  the  usage  of  other  people  prevents  him  from  actually 
misclassing  things,  is  unable  to  state  to  himself  the  common 
properties  in  virtue  of  which  he  classes  them  rightly. 

But  it  is  not  the  sole  requisite  of  classification  that  the 
classes  should  be  real  classes,  framed  by  a  legitimate  mental 
process.  Some  modes  of  classing  things  are  more  valuable 
than  others  for  human  uses,  whether  of  speculation  or  of 
practice ;  and  our  classifications  are  not  well  made,  unless  the 
things  which  they  bring  together  not  only  agree  with  each 
other  in  something  which  distinguishes  them  from  all  other 
things,  but  agree  with  each  other  and  differ  from  other  things 
in  the  very  circumstances  which  are  of  primary  importance  for 
the  purpose  (theoretical  or  practical)  which  we  have  in  view^ 
and  which  constitutes  the  problem  before  us.  In  other  words, 
our  conceptions,  though  they  may  be  clear,  are  not  appro* 
priate  for  our  purpose,  unless  the  properties  we  comprise  in 
them  are  those  which  will  help  us  towards  what  we  wish  to 
understand — i.e.y  either  those  which  go  deepest  into  the 
nature  of  the  things,  if  our  object  be  to  understand  that,  or 
those  which  are  most  closely  connected  with  the  particular 
property  which  we  are  endeavouring  to  investigate. 

We  cannot,  therefore,  frame  good  general  conceptions 
beforehand.  That  the  conception  we  have  obtained  is  the  one 
we  want,  can  only  be  known  when  we  have  done  the  work  for 
the  sake  of  which  we  wanted  it ;  when  we  completely  under- 
stand the  general  character  of  the  phenomena,  or  the  conditions 
of  the  particular  property  with  which  we  concern  ourselves. 
General  conceptions  formed  without  this  thorough  knowledge, 
are  Bacon's  "  notiones  temere  k  rebus  abstractse.'^  Yet  such 
premature  conceptions  we  must  be  continually  making  up,  in 
our  progress  to  something  better.  They  are  an  impediment 
to  the  progress  of  knowledge,  only  when  they  are  permanently 
acquiesced  in.  When  it  has  become  our  habit  to  group  things 
in  wrong  classes — in  groups  which  either  ^re  not  really  classes, 
having  no  distinctive  points  of  agreement  (absence  of  clear 
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ideas)^  or  which  are  not  classes  of  which  anything  important  • 
to  our  purpose  can  be  predicated  (absence  of  appropriate 
ideas) ;  and  when,  in  the  belief  that  these  badly  made  classes 
are  those  sanctioned  by  Nature^  we  refuse  to  exchange  them 
for  others,  and  cannot  or  will  not  make  up  our  general  con- 
ceptions from  any  other  elements ;  in  that  case  all  the  evils 
which  Bacon  ascribes  to  his  "  notiones  temer^  abstractse  ** 
really  occur.  This  was  what  the  ancients  did  in  physics,  and 
what  the  world  in  general  does  in  morals  and  politics  to  the 
present  day. 

It  would  thus,  in  my  view  of  the  matter,  be  an  inaccurate 
mode  of  expression  to  say,  that  obtaining  appropriate  concep* 
tions  is  a  condition  precedent  to  generalization.  Throughout 
the  whole  process  of  comparing  phenomena  with  one  another 
for  the  purpose  of  generalization,  the  mind  is  trying  to  make 
up  a  conception ;  but  the  conception  which  it  is  trying  to 
make  up  is  that  of  the  really  important  point  of  agreement  in 
the  phenomena.  As  we  obtain  more  knowledge  of  the  pheno- 
mena themselves,  and  of  the  conditions  on  which  their  impor- 
tant properties  depend,  our  views  on  this  subject  naturally 
alter ;  and  thus  we  advance  from  a  less  to  a  more  '^  appro- 
priate''  general  conception,  in  the  progress  of  our  investi- 
gations. 

We  ought  not,  at  the  same  time,  to  forget  that  the  really 
important  agreement  cannot  always  be  discovered  by  mere 
comparison  of  the  very  phenomena  in  question,  without  the 
aid  of  a  conception  acquired  elsewhere ;  as  in  the  case,  so  often 
referred  to,  of  the  planetary  orbits. 

The  search  for  the  agreement  of  a  set  of  phenomena  is  in 
truth  very  similar  to  the  search  for  a  lost  or  hidden  object. 
At  first  we  place  ourselves  in  a  sufficiently  commanding  posi- 
tion, and  cast  our  eyes  round  us,  and  if  we  can  see  the  object 
it  is  well ;  if  not,  we  ask  ourselves  mentally  what  are  the 
places  in  which  it  may  be  hid,  in  order  that  we  may  there 
search  for  it :  and  so  on,  until  we  imagine  the  place  where  it 
really  is.  And  here  too  we  require  to  have  had  a  previous 
conception,  or  knowledge,  of  those  different  places.  As  in 
this  familiar  process,  so  in  the  philosophical  operation  which 
VOL.  IL  14 
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^it  illustrates^  we  first  endeavour  to  find  the  lost  object  or 
recognise  the  common  attribute^  without  conjecturally  in- 
voking the  aid  of  any  previously  acquired  conception^  or  in 
other  words,  of  any  hypothesis.  Having  failed  in  this,  we 
call  upon  our  imagination  for  some  hypothesis  of  a  possible 
place,  or  a  possible  point  of  resemblance,  and  then  look,  to  see 
whether  the  facts  agree  with  the  conjecture. 

For  such  cases  something  more  is  required  than  a  mind 
accustomed  to  accurate  observation  and  comparison.  It  must 
be  a  mind  stored  with  general  conceptions,  previously  acquired, 
of  the  sorts  which  bear  affinity  to  the  subject  of  the  particular 
inquiry.  And  much  will  also  depend  on  the  natural  strength 
and  acquired  culture  of  what  has  been  termed  the  scientific 
imagination ;  on  the  faculty  possessed  of  mentally  arranging 
known  elements  into  new  combinations,  such  as  have  not  yet 
been  observed  in  nature,  though  not  contradictory  to  any 
known  laws. 

But  the  variety  of  intellectual  habits,  the  purposes  which 
they  serve,  and  the  modes  in  which  they  may  be  fostered  and 
cultivated,  are  considerations  belonging  to  the  Art  of  Educa- 
tion :  a  subject  far  wider  than  Logic,  and  which  this  treatise 
does  not  profess  to  discuss.  Here,  therefore,  the  present 
chapter  may  properly  close. 


CHAPTER  III. 


OP   NAMING,  AS   SUBSIDIARY  TO   INDUCTION. 

§  1.  It  does  not  belong  to  the  present  undertaking  to 
dwell  on  the  importance  of  language  as  a  medium  of  human 
intercourse,  whether  for  purposes  of  sympathy  or  of  informa- 
tion. Nor  does  our  design  admit  of  more  than  a  passing 
allusion  to  that  great  property  of  names,  on  which  their  func- 
tions as  an  intellectual  instrument  are,  in  reality,  ultimately 
dependent;  their  potency  as  a  means  of  forming,  and  of 
riveting,  associations  among  our  other  ideas:  a  subject  on 
which  an  able  thinker*  has  thus  written : — 

"  Names  are  impressions  of  sense,  and  as'  such  take  the 
strongest  hold  on  the  mind,  and  of  all  other  impressions  can 
be  most  easily  recalled  and  retained  in  view.  They  therefore 
serve  to  give  a  point  of  attachment  to  all  the  more  volatile 
objects  of  thought  and  feeling.  Impressions  that  when  passed 
might  be  dissipated  for  ever,  are,  by  their  connexion  with 
language,  always  within  reach.  Thoughts,  of  themselves,  are 
perpetually  slipping  out  of  the  field  of  immediate  mental 
vision ;  but  the  name  abides  with  us,  and  the  utterance  of  it 
restores  them  in  a  moment.  Words  are  the  custodiers  of 
every  product  of  mind  less  impressive  than  themselves.  All 
extensions  of  human  knowledge,  all  new  generalizations,  are 
fixed  and  spread,  even  unintentionally,  by  the  use  of  words. 
The  child  growing  up  learns,  along  with  the  vocables  of  his 
mother-tongue,  that  things  which  he  would  have  believed  to 
be  difierent,  are,  in  important  points,  the  same.  Without 
any  formal  instruction,  the  language  in  which  we  grow  up 
teaches  us  all  the  common  philosophy  of  the  age.  It  directs 
us  to  observe  and  know  things  which  we  should  have  over- 

*  Professor  Baixu 
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looked;  it  supplies  us  with  classifications  ready  made^  by 
which  things  are  arranged  (as  far  as  the  light  of  bygone 
generations  admits)  with  the  objects  to  which  they  bear 
the  greatest  total  resemblance.  The  number  of  general 
names  in  a  language,  and  the  degree  of  generality  of  those 
names,  afford  a  test  of  the  knowledge  of  the  era,  and  of 
the  intellectual  insight  which  is  the  birthright  of  any  one 
born  into  it/' 

It  is  not,  however,  of  the  functions  of  Names,  considered 
generally,  that  we  have  here  to  treat,  but  only  of  the  manner 
and  degree  in  which  they  are  directly  instrumental  to  the 
investigation  of  truth;  in  other  words,  to  the  process  of 
induction. 

§  2.  Observation  and  Abstraction,  the  operations  which 
formed  the  subject  of  the  two  foregoing  chapters,  are  condi- 
tions indispensable  to  induction  ;  there  can  be  no  induction 
where  they  are  not.  It  has  been  imagined  that  Naming  is 
also  a  condition  equally  indispensable.  There  are  thinkers 
who  have  held  that  language  is  not  solely,  according  to  a 
phrase  generally  current,  an  instrument  of  thought,  but  tie 
instrument:  that  names,  or  something  equivalent  to  them, 
some  species  of  artificial  signs,  are  necessary  to  reasoning; 
that  there  could  be  no  inference,  and  consequently  no  induc- 
tion, without  thencf.  But  if  the  nature  of  reasoning  was  cor- 
rectly explained  in  the  earlier  part  of  the  present  work,  this 
opinion  must  be  held  to  be  an  exaggeration,  though  of  an 
important  truth.  >  If  reasoning  be  from  particulars  to  par- 
ticulars, and  if  it  consist  in  recognising  one  fact  as  a  mark  of 
another,  or  a  mark  of  a  mark  of  another,  nothing  is  required 
to  render  reasoning  possible,  except  senses  and  association : 
senses  to  perceive  that  two  facts  are  conjoined;  association,  as 
the  law  by  which  one  of  those  two  facts  raises  up  the  idea  of 
the  other.*     For  these  mental  phenomena,  as  well  as  for  the 

*  This  sentence  having  been  erroneously  understood  as  if  I  had  meant  to 
assert  that  belief  is  nothing  but  an  irresistible  association,  I  think  it  necessaiy 
to  observe  that  I  express  no  theory  respecting  the  ultimate  analysis  either  of 
reasoning  or  of  belief,  two  of  the  most  obscure  points  in  analytical  psycho- 
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belief  or  expectation  whleli  follows^  and  by  which  we  recognise 
as  having  taken  place^  or  as  about  to  take  place^  that  of  which 
we  have  perceived  a  mark^  there  is  evidently  no  need  of 
language.  And  this  inference  of  one  particular  fact  from 
another  is  a  case  of  induction.  It  is  of  this  sort  of  induction 
that  brutes  are  capable :  it  is  in  this  shape  that  uncultivated 
minds  make  almost  all  their  inductions^  and  that  we  all  do  so 
in  the  cases  in  which  familiar  experience  forces  our  con- 
clusions upon  us  without  any  active  process  of  inquiry  on  our 
part^  and  in  which  the  belief  or  expectation  follows  the 
suggestion  of  the  evidence  with  the  promptitude  and  certainty 
of  an  instinct  * 

§  3.  But  though  inference  of  an  inductive  character  is 
possible  without  the  use  of  signs,  it  could  never,  without 
them,  be  carried  much  beyond  the  very  simple  cases  which 
we  have  just  described,  and  which  form,  in  all  probability,  the 
limit  of  the  reasonings  of  those  animals  to  whom  conventional 
language  is  unknown.  Without  language,  or  somethiug 
equivalent  to  it>  there  could  only  be  as  much  reasoning 
from  experience  as  can  take  place  without  the  aid  of  general 
propositions.  Now,  though  in  strictness  we  may  reason  from 
past  experience  to  a  fresh  individual  case  without  the  inter* 
mediate  stage  of  a  general  proposition,  yet  without  general 
propositions  we  should  seldom  remember  what  past  experience 
we  have  had,  and  scarcely  ever  what  conclusions  that  experience 
will  warrant.     The  division  of  the  inductive  process   into 

logy.  I  am  speaking  not  of  the  powers  themeelves,  but  of  the  preyious  condi- 
tions neoessaiy  to  enable  those  powers  to  exert  themselres :  of  which  conditions 
I  am  contending  that  language  is  not  one^  senses  and  association  being  sufficient 
inthout  it.  The  irresistible-association  theory  of  belief  and  the  difficulties 
connected  with  the  subject^  have  been  discussed  at  length  in  the  notes  to  the 
new  edition  of  Mr.  James  Mill's  Afudytis  qf  the  Phenomemt  of  the  SumcM  • 
Mind. 

*  Mr.  Bailey  agrees  with  me  in  thinking  that  whenever  "  from  something 
actually  present  to  my  senses,  ctmjoined  with  past  experience,  I  feel  satisfied 
that  something  has  happened,  or  will  happen,  or  is  happening,  beyond  the  sphere 
of  my  personal  observation,"  I  may  with  strict  propriety  be  said  to  reason  :  and 
of  cuurse  to  reason  inductively,  for  demonstrative  reasoning  is  excluded  by  the 
•iicumstanoes  of  the  case.    {The  Theory  qf  Beatiming,  2nd  ed.  p.  27.) 
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two  parts^  the  first  ascertaining  what  is  a  mark  of  the  given 
fact,  the  second  whether  in  the  new  case  that  mark  exists, 
is  natural,  and  scientifically  indispensable.  It  is,  indeed, 
in  a  majority  of  cases,  rendered  necessary  by  mere  distance 
of  time.  The  experience  by  which  we  are  to  guide  our  judg- 
ments may  be  other  people's  experience,  little  of  which  can 
be  communicated  to  us  otherwise  than  by  language :  when 
it  is  our  own,  it  is  generally  experience  long  past;  unless, 
therefore,  it  were  recorded  by  means  of  artificial  signs,  little 
of  it  (except  in  cases  involving  our  intenser  sensations  or 
emotions,  or  the  subjects  of  our  daily  and  hourly  contempla- 
tion) would  be  retained  in  the  memory.  It  is  hardly  necessary 
to  add,  that  when  the  inductive  inference  is  of  any  but  the 
most  direct  and  obvious  nature — when  it  requires  several 
observations  or  experiments,  in  varying  circumstances,  and  the 
comparison  of  one  of  these  with  another — it  is  impossible  to 
proceed  a  step,  without  the  artificial  memory  which  words 
bestow.  Without  words,  we  should,  if  we  had  often  seen  A 
and  B  in  immediate  and  obvious  conjunction,  expect  B  when- 
ever we  saw  A ;  but  to  discover  their  conjunction  when  not 
obvious,  or  to  determine  whether  it  is  really  constant  or  only 
casual,  and  whether  there  is  reason  to  expect  it  under  any 
given  change  of  circumstances,  is  a  process  far  too  complex  to 
be  performed  without  some  contrivance  to  make  our  remem- 
brance of  our  own  mental  operations  accurate.  Now,  language 
is  such  a  contrivance.  When  that  instrument  is  called  to  our 
Aid,  the  difficulty  is  reduced  to  that  of  making  our  remem- 
brance of  the  meaning  of  words  accurate.  This  being  secured, 
whatever  passes  through  our  minds  may  be  remembered 
accurately,  by  putting  it  carefully  into  words,  and  committing 
the  words  either  to  writing  or  to  memory. 

The  function  of  Naming,  and  particularly  of  General 
Names,  in  Induction,  may  be  recapitulated  as  follows.  Every 
inductive  inference  which  is  good  at  all,  is  good  for  a  whole 
class  of  cases :  and,  that  the  inference  may  have  any  better 
warrant  of  its  correctness  than  the  mere  clinging  together 
of  two  ideas,  a  process  of  experimentation  and  comparison 
is  necessary ;   in   which  the  whole  class  of  cases  must   b% 


NAMING.  215 

• 

brought  to  view,  and  some  aniformitj  in  the  course  of  nature 
evolved  and  ascertained,  since  the  existence  of  such  an  uni- 
formity is  required  as  a  justification  for  drawing  the  inference 
in  even  a  single  case.  This  uniformity,  therefore,  may  be 
ascertained  once  for  all ;  and  if,  being  ascertained,  it  can  be 
remembered,  it  will  serve  as  a  formula  for  making,  in  parti- 
cular cases,  all  such  inferences  as  the  previous  experience 
will  warrant.  But  we  can  only  secure  its  being  remembered, 
or  give  ourselves  even  a  chance  of  carrying  in  our  memory  any 
considerable  number  of  such  uniformities,  by  registering  them 
through  the  medium  of  permanent  signs ;  which  (being,  from 
the  nature  of  the  case,  signs  not  of  an  individual  fact,  but  of 
an  uniformity,  that  is,  of  an  indefinite  number  of  facts  similar 
to  one  another)  are  general  signs ;  universals ;  general  names^ 
and  genera]  propositions. 

§  4.  And  here  I  cannot  omit  to  notice  an  oversight 
committed  by  some  eminent  thinkers;  who  have  said  that 
the  cause  of  our  using  general  names  is  the  infinite  multi- 
tude of  individual  objects,  which,  making  it  impossible  to 
have  a  name  for  each,  compels  us  to  make  one  name  serve 
for  many.  This  is  a  very  limited  view  of  the  function  of 
general  names.  Even  if  there  were  a  name  for  every  indivi- 
dual object,  we  should  require  general  names  as  much  as 
we  now  do.  Without  them  we  could  not  express  the  result 
of  a  single  comparison,  nor  record  any  one  of  the  uni- 
formities existing  in  nature ;  and  should  be  hardly  better  off 
in  respect  to  Induction  than  if  we  had  no  names  at  all.  With 
none  but  names  of  individuals,  (or  in  other  words,  proper 
names,)  we  might,  by  pronouncing  the  name,  suggest  the  idea 
of  the  object,  but  we  could  not  assert  any  proposition; 
except  the  unmeaning  ones  formed  by  predicating  two  proper 
names  one  of  another.  It  is  only  by  means  of  general  names 
that  we  can  convey  any  information,  predicate  any  attribute, 
even  of  an  individual,  much  more  of  a  class.  Rigorously 
speaking  we  could  get  on  without  any  other  general  names 
than  the  abstract  names  of  attributes ;  all  our  propositions 
might  be  of  the  form  '*  such  an  individual  object  possesses 
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such  an  attribute/'  or  "  such  an  attribute  is  always  (or  never) 
conjoined  with  such  another  attribute/'  In  fact,  however, 
mankind  have  always  given  general  names  to  objects  as  well 
as  attributes^  and  indeed  before  attributes ;  but  the  general 
names  given  to  objects  imply  attributes^  derive  their  whole 
meaning  from  attributes :  and  are  chiefly  useful  as  the  lan- 
guage by  means  of  which  we  predicate  the  attributes  which 
they  connote. 

It  remains  to  be  considered  what  principles  are  to  be 
adhered  to  in  giving  general  names,  so  that  these  names,  and 
the  general  propositions  in  which  they  fill  a  place,  may  con- 
duce most  to  the  purposes  of  Induction. 


CHAPTER  IV. 


OP  THE    REQUISITES    OP   A    PHILOSOPHICAL    LANGUAGE^ 
AND    THE    PRINCIPLES    OF   DEFINITION. 

§  1.  In  order  that  we  may  possess  a  language  perfectly 
suitable  for  the  investigation  and  expression  of  general  truths^ 
there  are  two  principal,  and  several  minor,  requisites.  The 
first  is,  that  every  general  name  should  have  a  meaning, 
steadily  fixed,  and  precisely  determined.  When,  by  the  fulfil* 
ment  of  this  condition,  such  names  as  we  possess  are  fitted  for 
the  due  performance  of  their  functions,  the  next  requisite, 
and  the  second  in  order  of  importance  is  that  we  should 
possess  a  name  wherever  one  is  needed;  wherever  there  is 
anything  to  be  designated  by  it,  which  it  is  of  importance 
to  express. 

The  former  of  these  requisites  is  that  to  which  our  atten- 
tion will  be  exclusively  directed  in  the  present  chapter. 

§  2f,  Every  general  name,  then,  must  have  a  certain  and 
knowable  meaning.  Now  the  meaning  (as  has  so  often  been 
explained)  of  a  general  connotative  name,  resides  in  the 
connotation;  in  the  attribute  on  acQount  of  which,  and  to 
express  which,  the  name  is  given.  Thus,  the  name  animal 
being  given  to  all  things  which  possess  the  attributes  of 
sensation  and  voluntary  motion,  the  word  connotes  those 
attributes  exclusively,  and  they  constitute  the  whole  of  its 
meaning.  If  the  name  be  abstract,  its  denotation  is  the  same 
with  the  connotation  of  the  corresponding  concrete :  it  desig- 
nates directly  the  attribute,  which  the  concrete  term  implies. 
To  give  a  precise  meaning  to  general  names  is,  then,  to  fix 
with  steadiness  the  attribute  or  attributes  connoted  by  each 
concrete  general  name^  and  denoted  by  .the  corresponding 
abstract.    Since  abstract  names^  in  the  order  of  their  creation^ 
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do  not  precede  but  follow  concrete  ones,  as  is  proved  by  the 
etymological  fact  that  they  are  almost  always  derived  from 
them  ;  we  may  consider  their  meaning  as  determined  by,  and 
dependent  on,  the  meaning  of  their  concrete :  and  thus  the 
problem  of  giving  a  distinct  meaning  to  general  language,  is 
all  included  in  that  of  giving  a  precise  connotation  to  all  con- 
crete general  names. 

This  is  not  difficult  in  the  case  of  new  names;  of  the 
technical  terms  created  by  scientific  inquirers  for  the  pur- 
poses of  science  or  art.  .But  when  a  name  is  in  common 
use,  the  difficulty  is  greater;  the  ])roblem  in  this  case  not 
being  that  of  choosing  a  convenient  connotation  for  the  name, 
but  of  ascertaining  and  fixing  the  connotation  with  which  it 
is  already  used.  That  this  can  ever  be  a  matter  of  doubt, 
is  a  sort  of  paradox.  But  the  vulgar  (including  in  that  term 
all  who  have  not  accurate  habits  of  thought)  seldom  know 
exactly  what  assertion  they  intend  to  make,  what  common 
property  they  mean  to  express,  when  they  apply  the  same 
name  to  a  number  of  different  things.  All  which  the  name 
expresses  with  them,  when  they  predicate  it  of  an  object,  is 
a  confused  feeling  of  resemblance  between  that  object  and 
some  of  the  other  things  which  they  have  been  accustomed 
to  denote  by  the  name.  They  have  applied  the  name  Stone 
to  various  objects  previously  seen;  they  see  a  new  object, 
which  appears  to  them  somewhat  like  the  former,  and  they 
call  it  a  stone,  without  asking  themselves  in  what  respect  it 
is  like,  or  what  mode  or  degree  of  resemblance  the  best 
authorities,  or  even  they  themselves,  require  as  a  warrant  for 
using  the  name.  This  rough  general  impression  of  resem- 
blance is,  however,  made  up  of  particular  circumstances  of 
resemblance ;  and  into  these  it  is  the  business  of  the  logician 
to  analyse  it ;  to  ascert^n  what  points  of  resemblance  among 
the  different  things  commonly  called  by  the  name,  have  pro- 
duced in  the  common  mind  this  vague  feeling  of  likeness; 
have  given  to  the  things  the  similarity  of  aspect,  which  has 
made  them  a  class,  and  has  caused  the  same  name  to  be  be- 
stowed upon  them. 

But  though  general  names  are  imposed  by  the  Tolgar 
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without  any  more  definite  connotation  than  that  of  a  vague 
resemblance ;  general  propositions  come  in  time  to  be  made^ 
in  which  predicates  are  applied  to  those  names^  that  isj 
general  assertions  are  made  concerning  the  whole  of  the 
things  which  are  denoted  by  the  name.  And  since  by  each 
of  these  propositions  some  attribute,  more  or  less  precisely 
conceived^  is  of  course  predicated,  the  ideas  of  these  various 
attributes  thus  become  associated  with  the  name,  and  in  a 
sort  of  uncertain  way  it  comes  to  connote  them ;  there  is  a 
hesitation  to  apply  the  name  in  any  new  case  in  which  any  of 
the  attributes  familiarly  predicated  of  the  class  do  not  exist. 
And  thus,  to  common  minds,  the  propositions  which  they  are 
iu  the  habit  of  hearing  or  uttering  concerning  a  class,  make 
up  in  a  loose  way  a  sort  of  connotation  for  the  class-name. 
Let  us  take,  for  instance,  the  word  Civilized.  How  few  could 
be  found,  even  among  thd*most  educated  persons,  who  would 
undertake  to  say  exactly  what  the  term  Civilized  connotes. 
Yet  there  is  a  feeling  in  the  minds  of  all  who  use  it,  that  they 
are  using  it  with  a  meaning ;  and  this  meaning  is  made  up,  in 
a  confused  manner,  of  everything  which  they  have  heard  or 
read  that  civilized  men,  or  civilized  communities,  are,  or  may 
be  expected  to  be. 

It  is  at  this  stage,  probably,  in  the  progress  of  a  concrete 
name,  that  the  corresponding  abstract  name  generally  comes 
into  use.  Under  the  notion  that  the  concrete  name  must  of 
course  convey  a  meaning,  or  in  other  words,  that  there  is  some 
property  common  to  all  things  which  it  denotes,  people  give  a 
name  to  this  common  property  ;  from  the  concrete  Civilized, 
they  form  the  abstract  Civilization.  But  since  most  people 
have  never  compared  the  different  things  which  are  called  by 
the  concrete  name,  in  such  a  manner  as  to  ascertain  what  pro- 
perties these  things  have  in  common,  or  whether  they  have 
any ;  each  is  thrown  back  upon  the  marks  by  which  he  him- 
self has  been  accustomed  to  be  guided  in  his  application  of  the 
term :  and  these,  being  merely  vague  hearsays  and  current 
phrases,  are  not  the  same  in  any  two  persons,  nor  in  the  same 
person  at  different  times.  Hence  the  word  (as  Civilization, 
for  example)   which  professes  to  be  the  designation  of  the 
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unknown  common  property,  conveys  scarcely  to  any  two  minds 
the  same  idea.  No  two  persons  agree  in  the  things  they 
predicate  of  it;  and  when  it  is  itself  predicated  of  any- 
thing, no  other  person  knows,  nor  does  the  speaker  him- 
self know  with  precision,  what  he  means  to  assert.  Many 
other  words  which  could  be  named,  as  the  word  honour,  or 
the  word  gentleman,  exemplify  this  uncertainty  still  more 
strikingly. 

It  needs  scarcely  be  observed,  that  general  propositions  of 
which  no  one  can  tell  exactly  what  they  assert,'  cannot  pos- 
sibly have  been  brought  to  the  test  of  a  correct  induction. 
Whether  a  name  is  to  be  used  as  an  instrument  of  thinking, 
or  as  a  means  of  communicating  the  result  of  thought,  it  is 
imperative  to  determine  exactly  the  attribute  or  attributes 
which  it  is  to  express :  to  give  it,  in  short,  a  fixed  and  ascer- 
tained connotation. 

§  S.  It  would,  however,  be  a  complete  misunderstanding 
of  the  proper  oiRce  of  a  logician  in  dealing  with  terms  already 
in  use,  if  we  were  to  think  that  because  a  name  has  not  at  pre- 
sent an  ascertained  connotation,  it  is  competent  to  any  one 
to  give  it  such  a  connotation  at  his  own  choice.  The  meaning 
of  a  term  actually  in  use  is  not  an  arbitrary  quantity  to  be 
fixed,  but  an  unknown  quantity  to  be  sought. 

In  the  first  place,  it  is  obviously  desirable  to  avail  our- 
selves as  far  as  possible,  of  the  aissociations  already  connected 
with  the  name ;  not  enjoining  the  employment  of  it  in  a 
manner  which  conflicts  with  all  previous  habits,  and  especially 
not  so  as  to  require  the  rupture  of  those  strongest  of  all  asso- 
ciations between  names,  which  are  created  by  familiarity  with 
propositions  in  which  they  are  predicated  of  one  another.  A 
philosopher  would  have  little  chance  of  having  his  example 
followed,  if  he  were  to  give  such  a  meaning  to  his  terms  as 
should  require  us  to  call  the  North  American  Indians  a 
civilized  people,  or  the  higher  classes  in  Europe  savages ;  or 
to  say  that  civilized  people  live  by  hunting,  and  savages  by 
agriculture.  Were  there  no  other  reason,  the  extreme  dif- 
ficulty of  effecting  so  complete  a  revolution  in  speech  would 
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be  more  than  a  sufficient  one.  The  endeavour  should  be^ 
that  all  generally  received  propositions  into  which  the  term 
enters^  should  be  at  least  as  true  after  its  meaniDg  is  fixed^  as 
they  were  before;  and  that  the  concrete  name,  therefore, 
should  not  receive  such  a  connotation  as  shall  prevent  it  from 
denoting  things  which,  in  common  language,  it  is  currently 
affirmed  of.  The  fixed  and  precise  connotation  which  it 
receives,  should  not  be  in  deviation  from,  but  in  agreement  (as 
far  as  it  goes)  with,  the  vague  and  fluctuating  connotation 
which  the  term  already  had. 

To  fix  the  connotation  of  a  concrete  name,  or  the  deno- 
tation of  the  corresponding  abstract,  is  to  define  the  name. 
When  this  can  be  done  without  rendering  any  received  asser- 
tions inadmissible,  the  name  can  be  defined  in  accordance  with 
its  received  use,  which  is  vulgarly  called  defining  not  the  name 
but  the  thing.  What  is  meant  by  the  improper  expression  of 
defining  a  thing,  (or  rather  a  class  of  things — for  nobody  talks 
of  defining  an  individual),  is  to  define  the  name,  subject  to  the 
condition  that  it  shall  denote  those  things.  This,  of  course, 
supposes  a  comparison  of  the  things,  feature  by  feature  and 
property  by  property,  to  ascertain  what  attributes  they  agree 
in ;  and  not  un frequently  an  operation  strictly  inductive,  for 
the  purpose  of  ascertaining  some  unobvious  agreement,  which 
is  the  cause  of  the  obvious  agreements. 

For,  in  order  to  give  a  connotation  to  a  name,  consistently 
with  its  denoting  certain  objects,  we  have  to  make  our  selec- 
tion from  among  the  various  attributes  in  which  those  objects 
agree.  To  ascertain  in  what  they  do  agree  is,  therefore,  the 
first  logical  operation  requisite.  When  this  has  been  done  as 
far  as  is  necessary  or  practicable,  the  question  arises,  which 
of  these  common  attributes  shall  be  selected  to  be  associated 
with  the  name.  For  if  the  class  which  the  name  denotes  be 
a  Kind,  the  common  properties  are  innumerable;  and  even  if 
not,  they  are  often  extremely  numerous.  Our  choice  is  first 
limited  by  the  preference  to  be  given  to  properties  which  are 
well  known,  and  familiarly  predicated  of  the  class ;  but  even 
these  are  often  too  numerous  to  be  all  included  in  the  defini- 
tion, and,  besides,  the  properties  most  generally  known  may 
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not  be  those  which  serve  best  to  mark  out  the  class  irom  all 
others.  We  should  therefore  select  from  among  the  common 
properties^  (if  amongr  them  any  such  are  to  be  founds)  those 
on  which  it  has  been  ascertained  by  experience^  or  proved  by 
deduction^  that  many  others  depend  3  or  at  least  which  are 
sure  marks  of  them,  and  from  whence^  therefore^  many  others 
will  follow  by  inference.  We  thus  see  that  to  frame  a  good 
definition  of  a  name  already  in  use^  is  not  a  matter  of  choice 
but  of  discussion,  and  discussion  not  merely  respecting  the 
usage  of  language,  but  respecting  the  properties  of  things, 
and  even  the  origin  of  those  properties.  And  hence  every 
enlargement  of  our  knowledge  of  the  objects  to  which  the  name 
is  applied,  is  liable  to  suggest  an  improvement  in  the  defini- 
tion. It  is  impossible  to  frame  a  perfect  set  of  definitions  on 
any  subject,  until  the  theory  of  the  subject  is  perfect :  and  as 
science  makes  progress,  its  definitions  are  also  progressive. 

§  4.  The  discussion  of  Definitions,  in  so  far  as  it  does 
not  turn  on  the  use  of  words  but  on  the  properties  of  things. 
Dr.  Whewell  calls  the  Explication  of  Conceptions.  The  act 
of  ascertaining,  better  than  before,  in  what  particulars  any 
phenomena  which  are  classed  together  agree,  he  calls  in  his 
technical  phraseology,  unfolding  the  general  conception  in 
virtue  of  which  they  are  so  classed.  .  Making  allowance  for 
what  appears  to  me  the  darkening  and  misleading  tendency  of 
this  mode  of  expression,  several  of  his  remarks  are  so  much 
to  the  purpose,  that  I  shall  take  the  liberty  of  transcribing 
them. 

He  observes,*  that  many  of  the  controversies  which  have 
had  an  important  share  in  the  formation  of  the  existing  body 
of  science,  have  "  assumed  the  form  of  a  battle  of  Definitions. 
For  example,  the  inquiry  concerning  the  la^vs  of  falling  bodies, 
led  to  the  question  whether  the  proper  definition  of  a  uniform 
farce  is  that  it  generates  a  velocity  proportional  to  the  sj^aee 
from  rest,  or  to  the  time.  The  controversy  of  the  vis  viva  was 
what  was  the  proper  definition  of  the  measure  of  force.    A 

*  Novum  Organvm  Renovatvmf  pp.  8(1-87. 
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principal  question  in  the  classification  of  minerals  is^  what  is 
the  definition  of  a  mineral  species.  Physiologists  have  endea- 
voai^ed  to  throw  light  on  their  subject  by  defining  organiza- 
turn,  or  some  similar  term/'  Questions  of  the  same  nature 
were  long  open  and  are  not  yet  completely  closed^  respecting 
the  definitions  of  Specific  Heat^  Latent  Heat^  Chemical  Com- 
bination, and  Solution. 

"It  is  very  important  for  us  to  observe,  that  these  con- 
troversies have  never  been  questions  of  insulated  and  arbitrary 
definitions,  as  men  seem  often  tempted  to  imagine  them  to 
have  been*  In  all  cases  there  is  a  tacit  assumption  of  some 
proposition  which  is  to  be  expressed  by  means  of  the  defini- 
tion, and  which  gives  it  its  importance.  The  dispute  con- 
cerning the  definition  thus  acquires  a  real  value,  and  becomes 
a  question  concerning  true  and  false.  Thus  in  the  discussion 
of  the  question.  What  is  a  uniform  force  ?  it  was  taken  for 
granted  that  gravity  is  a  uniform  force.  In  the  debate  of  the 
vis  viva,  it  was  assumed  that  in  the  mutual  action  of  bodies 
the  whole  effect  of  the  force  is  unchanged.  In  the  zoological 
definition  of  species,  (that  it  consists  of  individuals  which 
have,  or  may  have,  sprung  from  the  same  parents,)  it  is  pre- 
sumed that  individuals  so  related  resemble  each  other  more 
than  those  which  are  excluded  by  such  a  definition ;  or,  per- 
haps, that  species  so  defined  have  permanent  and  definite 
differences.  A  definition  of  organization,  or  of  some  other 
term,  which  was  not  employed  to  express  some  principle,  would 
be  of  no  value. 

"  The  establishment,  therefore,  of  a  right  definition  of  a 
term,  may  be  a  useful  step  in  the  explication  of  our  concep- 
tions; but  this  will  be  the  case  then  only  when  we  have 
under  our  consideration  some  proposition  in  which  the  term  is 
employed.  For  then  the  question  really  is,  how  the  concep- 
tion shall  be  understood  and  defined  in  order  that  the  proposi- 
tion may  be  true. 

"  To  unfold  our  conceptions  by  means  of  definitions  has 
never  been  serviceable  to  science,  except  when  it  has  been 
associated  with  an  immediate  use  of  the  definitions.  The 
endeavour  to  define  a  Uniform  Force  was  combined  with  the 
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assertion  that  gravity  is  a  uniform  force:  the  attempt  to 
define  Accelerating  Force  was  immediately  followed  by  the 
doctrine  that  accelerating  forces  may  be  compounded:  th^ 
process  of  defining  Momentum  was  connected  with  the  prin- 
ciple that  momenta  gained  and  lost  are  equal:  naturalists 
would  ha^e  given  in  vain  the  definition  of  Species  which  we 
have  quoted,  if  they  had  not  also  given  the  characters  of 

species  so  separated. Definition    may   be   the   best 

mode  of  explaining  our  conception,  but  that  which  alone 
makes  it  worth  while  to  explain  it  in  any  mode,  is  the  oppor- 
tunity of  using  it  in  the  expression  of  truth.  When  a  defini- 
tion is  propounded  to  us  as  a  useful  step  in  knowledge,  we 
are  always  entitled  to  ask  what  principle  it  serves  to  enun- 
ciate/^ 

In  giving,  then,  an  exact  connotation  to  the  phraf;e,  ''an 
uniforiA  force,''  the  condition  was  understood,  that  the  phrase 
should  continue  to  denote  gravity.  The*  discussion,  there- 
fore, respecting  the  definition,  resolved  itself  into  this 
question.  What  is  there  of  an  uniform  nature  in  the  motions 
produced  by  gravity  ?  By  observations  and  comparisons,  it 
was  found,  that  what  was  uniform  in  those  motions  was  the 
ratio  of  the  velocity  acquired  to  the  time  elapsed ;  equal  velo- 
cities being  added  in  equal  times*  An  uniform  force,  there- 
fore, was  defined,  a  force  which  adds  equal  velocities  in  equal 
times.  So,  again,  in  defining  momentum.  It  was  already  a 
received  doctrine,  that  when  two  objects  impinge  upon  one 
another,  the  momentum  lost  by  the  one  is  equal  to  that 
gained  by  the  other.  This  proposition  it  was  deemed  neces- 
sary to  preserve,  not  from  the  motive  (which  operates  in  many 
other  cases)  that  it  was  firmly  fixed  in  popular  belief;  for  the 
proposition  in  question  had  never  been  heard  of  by  any  but 
the  scientifically  instructed.  But  it  was  felt  to  contain  a 
truth  :  even  a  superficial  observation  of  the  phenomena  left  no 
doubt  that  in  the  propagation  of  motion  from  one  body  to 
another,  <there  was  something  of  which  the  one  body  gained 
precisely  what  the  other  lost ;  and  the  word  momentum  had 
been  invented  to  express  this  unknown  something.  The 
settlement,  therefore,   of  the   definition    of  momentum,   in* 
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volved  the  determination  of  the  questioii.  What  is  that  of 
whioh  a  bodj^  when  it  sets  another  body  in  motion^  loses 
exactly  as  much  as  it  communicates  ?  And  when  experiment 
had  shown  that  this  something  was  the  product  of  the  velocity 
of  the  body  by  its  mass,  or  quantity  of  matter,  this  became 
the  definition  of  momentum* 

The  following  remarks,*  therefore,  are  perfectly  just  : 
''The  business  of  definition  is  part  of  the  business  of  dis- 
covery  To  define,  so   that   our  definition  shall  have 

any  scientific  value,  requires  no  small  portion  of  that  sagacity 

by  which  truth  is  detected When  it  has  been  clearly 

seen  what  ought  to  be  our  definition,  it  must  be  pretty  well 
known  what  truth  we  have  to  state.  The  definition,  as  well 
as  the  discovery,  supposes  a  decided  step  in  our  knowledge  to 
have  been  made.  The  writers  on  Logic,  in  the  middle  ages, 
made  Definition  the  last  stage  in  the  progress  of  knowledge ; 
and  in  this  arrangement  at  least,  the  history  of  science,  and 
the  philosophy  derived  from  the  history,  confirm  their  specu- 
lative views.*'  For  in  order  to  judge  finally  how  the  name 
which  denotes  a  class  may  best  be  defined,  we  must  know  all 
the  properties  common  to  the  class,  and  all  the  relations  of 
causation  or  dependence  among  those  properties. 

If  the  properties  which  are  fittest  to  be  selected  as  marks 
of  other  common  properties  are  also  obvious  and  familiar,  and 
especially  if  they  bear  a  great  part  in  producing  that  general 
air  of  resemblance  which  was  the  original  inducement  to  the 
formation  of  the  class,  the  definition  will  then  be  most  feli- 
citous. But  it  is  often  necessary  to  define  the  class  by  some 
property  not  familiarly  known,  provided  that  property  be  the 
best  mark  of  those  which  are  known.  M.  de  Blainville,  for 
instance,  founded  his  definition  of  life  on  the  process  of  decom- 
position and  recomposition  which  incessantly  takes  place  in 
every  living  body,  so  that  the  particles  composing  it  are  never 
for  two  instants  the  same.  This  is  by  no  means  one  of  the 
most  obvious  properties  of  living  bodies;  it  might  escape 
altogether  the  notice  of  an  unscientific  observer.     Yet  great 
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authorities  (independently  of  M.  de  Blainville^  who  is  himself 
a  first-rate  authority)  have  thought  that  no  other  property  so 
well  answers  the  conditions  required  for  the  definition. 

§  5.  Having  laid  down  the  principles  which  ought  for 
the  most  part  to  be  observed  in  attempting  to  give  a  precise 
connotation  to  a  term  in  use,  I  must  now  add,  that  it  is  not 
always  practicable  to  adhere  to  those  principles,  and  that  even 
when  practicable,  it  is  occasionally  not  desirable. 

Cases  in  which  it  is  impossible  to  comply  with  all  the 
conditions  of  a  precise  definition  of  a  name  in  agreement  with 
usage,  occur  very  frequently.  There  is  often  no  one  connota* 
tion  capable  of  being  given  to  a  word,  so  that  it  shall  still 
denote  everything  it  is  accustomed  to  denote;  or  that  all 
the  propositions  into  which  it  is  accustomed  to  enter,  and 
which  have  any  foundation  in  truth,  shall  remain  true.  Inde- 
pendently of  accidental  ambiguities,  in  which  the  different 
meanings  have  no  connexion  with  one  another ;  it  continually 
happens  that  a  word  is  used  in  two  or  more  senses  derived 
from  each  other,  but  yet  radically  distinct.  So  long  as  a  term 
is  vague,  that  is,  so  long  as  its  connotation  is  not  ascertained 
and  permanently  fixed,  it  is  constantly  liable  to  be  applied  by 
extension  from  one  thing  to  another,  until  it  reaches  things 
which  have  little,  or  even  no,  resemblance  to  those  which 
were  first  designated  by  it. 

Suppose;  says  Dugald  Stewart,  in  his  Philosophical 
Essays,"^  "  that  the  letters  A,  B,  C,  D,  E,  denote  a  series  of 
objects;  that  A  possesses  some  one  quality  in  common  with 
B ;  B  a  quality  in  common  with  C ;  C  a  quality  in  common 
with  D ;  D  a  quality  in  common  with  £ ;  while  at  the  same 
time,  no  quality  can  be  found  which  belongs  in  common  to 
any  i/iree  objects  in  the  series.  Is  it  not  conceivable,  that  the 
afiinity  between  A  and  B  may  produce  a  transference  of  the 
name  of  the  first  to  the  second ;  and  that,  in  consequence  of 
tbe  other  affinities  which  connect  the  remaining  objects  to- 
gether, the  same  name  may  pass  in  succession  from  B  to  C ; 

*  P.  217,  4to  edition. 
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from  C  to  D ;  and  from  D  to  E  ?  In  this  manner,  a  common 
appellation  will  arise  between  A  and  E,  although  the  two 
objects  may^  in  their  nature  and  properties,  be  so  widely  distant 
from  each  other,  that  no  stretch  of  imagination  can  conceive 
how  the  thoughts  were  led  from  the  former  to  the  latter.  The 
transitions,  nevertheless,  may  have  been  all  so  easy  and  gra- 
dual, that,  were  they  successfully  detected  by  the  fortunate 
ingenuity  of  a  theorist,  we  should  instantly  recognise,  not 
only  the  verisimilitude,  but  the  truth  of  the  conjecture :  in 
the  same  way  as  we  admit,  with  the  confidence  of  intuitive 
conviction,  the  certainty  of  the  well-known  etymological  pro- 
cess which  connects  the  Latin  preposition  e  or  ea  with  the 
English  substantive  stranger,  the  moment  that  the  inter- 
mediate links  of  the  chain  are  submitted  to  our  examina- 
tion/'* 

The  applications  which  a  word  acquires  by  this  gradual 
extension  of  it  from  one  set  of  objects  to  another,  Stewart, 
adopting  an  expression  from  Mr.  Payne  Knight,  calls  its 
transitive  applications;   and  after  briefly  illustrating  such  of 

*  "E,  ex,  extra,  extraneus,  stranger,  stranger." 

Another  etymological  example  sometimes  cited  is  the  derivatioii  of  the 
English  wnde  from  the  Latin  aws.  It  is  scarcely  possible  for  two  words  to 
bear  fewer  outward  marks  of  relationship,  yet  there  is  but  one  step  between 
them,  avutf  avunculutf  tmcle.  So  pUgrimf  from  Oiger :  per  agrwn,  peragrinutj 
peregrvnua,  pellegrinOy  pilgrim. 

Professor  Bain  gives  some  apt  examples  of  these  tnnsitions  of  meaning. 
<*  The  word  *damp*  primarily  signified  moist,  humid,  wet  But  the  property 
is  often  accompanied  with  the  feeling  of  cold  or  cbillness,  and  hence  the  idea  of 
cold  is  strongly  suggested  by  the  word.  This  is  not  all.  Proceeding  upon  the 
superadded  meaning,  we  speak  of  damping  a  man's  ardour,  a  metapbor  wbere 
the  cooling  is  the  only  circumstance  concerned ;  we  go  on  still  further  to 
designate  the  iron  slide  that  shuts  off  the  draft  of  a  stove,  '  the  damper,'  the 
primary  meaning  being  now  entirely  dropped.  *  Dry,*  in  like  manner,  through 
signifying  the  absence  of  moisture,  water,  or  liquidity,  is  applied  to  sulphuric 
acid  containing  water,  although  not  thereby  ceasing  to  be  a  moist,  wet,  or 
liquid  substance."     So  in  the  phrases,  dry  sherry,  or  champagne. 

**  *  Street,'  originally  a  paved  way,  with  or  without  houses,  has  been  ex- 
tended to  roads  lined  with  houses,  whether  paved  or  un paved.  '  Impertinent* 
signified  at  first  irrelevant,  alien  to  the  purpose  in  hand :  through  which  it 
has  come  to  mean,  meddling,  intmsiTe,  unmannerly,  insolent.*'  (Logic,  u, 
173-4.) 
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them  as  are  the  result  of  local  or  casual  associations^  he  pro- 
ceeds as  follows  :* — 

"  But  although  by  far  the  greater  part  of  the  transitive  or 
derivative  Applications  of  words  depend  on  casual  and  unac- 
countable caprices  of  the  feelings  or  the  fancy,  there  are 
certain  cases  in  which  they  open  a  very  interesting  field  of 
philosophical  speculation.  Such  are  those^  in  which  an  aualo* 
gons  transference  of  the  corresponding  term  may  be  remarked 
universally^  or  very  generally,  in  other  languages;  and  in 
which,  of  course,  the  uniformity  of  the  result  must  be  ascribed 
to  the  essential  principles  of  the  human  frame.  Even  in  such 
cases,  however,  it  will  by  ho  means  be  always  found,  on 
examination,  that  the  various  applications  of  the  same  term 
have  arisen  from  any  common  quality  or  qualities  in  the  objects 
to  which  they  relate.  In  the  greater  number  of  instances, 
they  may  be  traced  to  some  natural  and  universal  associations 
of  ideas,  founded  in  the  common  faculties,  common  organs, 

and  common  condition  of  the  human  race According 

to  the  different  degrees  of  intimacy  and  strength  in  the  asso- 
ciations on  which  the  transitions  of  language  are  founded,  very 
different  effects  may  be  expected  to  arise.  Where  the  associa- 
tion is  slight  and  ca£ual,  the  several  meanings  will  remain 
distinct  from  each  other,  and  will  often,  in  process  of  time, 
assume  the  appearance  of  capricious  varieties  in  the  use  of 
the  same  arbitrary  sign.  Where  the  association  is  so  natural 
and  habitual  as  to  become  virtually  indissoluble,  the  transitive 
meanings  will  coalesce  in  one  complex  conception;  and  every 
new  transition  will  become  a  more  comprehensive  generalization 
of  the  term  in  question/' 

I  solicit  particular  attention  to  the  law  of  mind  expressed 
in  the  last  sentence,  and  which  is  the  source  of  the  per- 
plexity so  often  experienced  in  detecting  these  transitions  of 
meaning.  Ignorance  of  that  law  is  the  shoal  on  which  some 
of  the  most  powerful  intellects  which  have  adorned  the 
human  race  have  been  stranded.  The  inquiries  of  Plato 
into  the   definitions  of  some  of  the  most  general  terms  of 
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moral  speculation  are  characterized  by  Bacon  as  a  far  nearer 
approach  to  a  true  inductive  method  than  is  elsewhere  to 
be  found  among  the  ancients^  and  are^  indeed,  almost 
perfect  examples  of  the  preparatory  process  of  comparison  and 
abstraction :  but,  from  being  unaware  of  the  law  just  men- 
tioned, he  often  wasted  the  powers  of  this  great  logical 
instrument  on  inquiries  in  which  it  could  realize  no  result, 
since  the  phenomena,  whose  common  properties  he  so  elabo- 
rately endeavoured  to  detect,  had  not  really  any  common 
properties.  Bacon  himself  fell  into  the  same  error  in  his 
speculations  on  the  nature  of  heat,  in  which  he  evidently 
confounded  under  the  name  hot,  classes  of  phenomena  which 
have  no  property  in  common.  Stewart  certainly  overstates 
the  matter  when  he  speaks  of  "sl  prejudice  which  has  de- 
scended to  modern  times  from  the  scholastic  ages,  that  when 
a  word  admits  of  a  variety  of  significations,  these  different 
significations  must  all  be  species  of  the  same  genus,  and  must 
consequently  include  some  essential  idea  common  to  every 
individual  to  which  the  generic  term  can  be  applied:''^  for 
both  Aristotle  and  his  followers  were  well  aware  that  there 
are  such  things  as  ambiguities  of  language,  and  delighted 
in  distinguishing  them.  But  they  never  suspected  ambi- 
guity in  the  cases  where  (as  Stewart  remarks)  the  association 
on  which  the  transition  of  meaning  was  founded  is  so 
natural  and  habitual,  that  the  two  meanings  blend  together 
in  the  mind,  and  a  real  transition  becomes  an  apparent 
generalization.  Accordingly  they  wasted  infinite  pains  in 
endeavouring  to  find  a  definition  which  would  serve  for 
several  distinct  meanings  at  once :  as  in  an  instance  noticed 
by  Stewart  himself,  that  of  ''causation;  the  ambiguity  of  the 
word  which,  in  the  Greek  language,  corresponds  to  the 
English  word  cause,  having  suggested  to  them  the  vain 
attempt  of  tracing  the  common  idea  which,  in  the  case  of  any 
^ec^,  belongs  to  the  efficient,  to  the  matter,  to  the  form,  and 
to  the  end.  The  idle  generalities''  (he  adds)  "  we  meet  with 
in  other  philosophers,  about  the  ideas  of  the  good,  the  fit,  and 
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the  becomingy  have  taken  their  rise  from  the  same  undne 
influence  of  popular  epithets  on  the  speculations  of  the 
learned/'* 

Among  the  words  which  have  undergone  so  many  suc- 
cessive transitions  of  meaning^  that  every  trace  of  a  property 
common  to  all  the  things  they  are  applied  to,  or  at  least 
common  and  also  peculiar  to  those  things,  has  been  lost, 
Stewart  considers  the  word  Beautiful  to  be  one.  And 
(without  attempting  to  decide  a  question  which  in  no  respect 
belongs  to  logic)  I  cannot  but  feel,  with  him,  considerable 
doubt,  whether  the  word  beautiful  connotes  the  same  pro- 
perty when  we  speak  of  a  beautiful  colour,  a  beautiful  face,  a 
beautiful  scene,  a  beautiful  character,  and  a  beautiful  poem. 
The  word  was  doubtless  extended  from  one  of  these  objects 
to  another  on  account  of  a  resemblance  between  them,  or 
more  probably,  between  the  emotions  they  excited ;  and,  by 
this  progressive  extension,  it  has  at  last  reached  things  very 
remote  from  those  objects  of  sight  to  which  there  is  no 
doubt  that  it  was  first  appropriated;  and  it  is  at  least 
questionable  whether  there  is  now  any  property  common  to 
all  the  things  which,  consistently  with  usage,  may  be  called 
beautiful,  except  the  property  of  agreeableness,  which  the 
term  certainly  does  connote,  but  which  cannot  be  all  that 
people  usually  intend  to  express  by  it,  since  there  are  many 
agreeable  things  which  are  nev^r  called  beautiful.  If  such 
be  the  case,  it  is  impossible  to  give  to  the  word  Beautiful 
any  fixed  connotation,  such  that  it  shall  denote  all  the 
objects  which  in  common  use  it  now  denotes,  but  no  others. 
A  fixed  connotation,  however,  it  ought  to  have:  for,  so 
long  as  it  has  not,  it  is  unfit  to  be  used  as  a  scientific  term, 
and  is  a  perpetud  source  of  false  analogies  and  erroneous 
generalizations. 

This,  then,  constitutes  a  case  in  exemplification  of  our 
remark,  that  even  when  there  is  a  property  common  to  all  the 
things  denoted  by  a  name,  to  erect  that  property  into  the 
definition   and    exclusive  connotation   of    the   name   is   not 

*  JSuayf,  p.  215. 
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always  desirable.  The  various  things  called  beautiful  un- 
questionably resemble  one  another  in  being  agreeable;  but 
to  make  this  the  definition  of  beauty^  and  so  extend  the 
word  Beautiful  to  all  agreeable  things,  would  be  to  drop 
altogether  a  portion  of  meaning  which  the  word  really, 
though  indistinctly,  conveys,  and  to  do  what  depends  on  us 
towards  causing  those  qualities  of  the  objects  which  the  word 
previously,  though  vaguely,  pointed  at,  to  be  overlooked  and 
forgotten.  It  is  better,  in  such  a  case,  to  give  a  fixed  conno- 
tation to  the  term  by  restricting,  than  by  extending  its  use; 
rather  excluding  from  the  epithet  Beautiful  some  things  to 
which  it  is  commonly  considered  applicable,  than  leaving  out 
of  its  connotation  any  of  the  qualities  by  which,  though 
occasionally  lost  sight  of,  the  general  mind  may  have  beeu 
habitually  guided  in  the  commonest  and  most  interesting 
applications  of  the  term.  For  there  is  no  question  that 
when  people  call  anything  beautiful,  they  think  they  are 
aspertiug  more  than  that  it  is  merely  agreeable.  They  think 
they  are  ascribing  a  peculiar  sort  of  agreeableuess,  analogous 
to  that  which  they  find  in  some  other  of  the  things  to  which 
they  are  accustomed  to  apply  the  same  name.  If,  therefore, 
there  be  any  peculiar  sort  of  agreeableuess  which  is  common 
though  not  to  all,  yet  to  the  principal  things  which  are  called 
beautiful,  it  is  better  to  limit  the  denotation  of  the  term  to 
those  things,  than  to  leave  that  kind  of  quality  without  a 
term  to  connote  it,  and  thereby  divert  attention  from  its 
peculiarities. 

§  6.  The  last  remark  exemplifies  a  rule  of  terminology, 
which  is  of  great  importance,  and  which  has  hardly  yet  been 
recognised  as  a  rule,  but  by  a  few  thinkers  of  the  present 
century.  In  attempting  to  rectify  the  use  of  a  vague  term  by 
giving  it  a  fixed  connotation,  we  must  take  care  not  to  discard 
(unless  advisedly,  and  on  the  ground  of  a  deeper  knowledge 
of  the  subject)  any  portion  of  the  connotation  which  the  woid, 
in  however  indistinct  a  manner,  previously  carried  with  it. 
For  otherwise  languag:e  loses  one  of  its  inherent  and  most 
valuable  properties,  that  of  being  the  conservator  of  ancient 


iSi  OPERATIONS    SUBSIDIARY   TO    INDUCTION. 

experience ;  the  keeper-alive  of  those  thoughts  and  observa- 
tions of  former  ages^  which  may  be  alien  to  the  tendencies  of 
the  passing  time.  This  function  of  language  is  so  often  over- 
looked or  undervalued^  that  a  few  observations  on  it  appear  to 
be  extremely  required. 

Even  when  the  connotation  of  a  term  has  been  accurately 
fixed^  and  still  more  if  it  has  been  left  in  the  state  of  a  vague 
unanalysed  feeling  of  resemblance;  there  is  a  constant  ten- 
dency in  the  word,  through  familiar  use,  to  part  with  a  portion 
of  its  connotation.     It  is  a  well-known  law  of  the  mind,  that  a 
word  originally  associated  with  a  very  complex  cluster  of  ideas, 
is  far  from  calling  up  all  those  ideas  in  the  mind^  every  time 
the  word  is  used :  it  calls  up  only  one  or  two,  from  which  the 
mind  runs  on  by  fresh  associations  to  another  set  of  ideas, 
without  waiting  for  the  suggestion  of  the  remainder  of  the 
complex   cluster.     If  this   were   not  the  case,   processes   of 
thought  could  not  take  place  with  anything  like  the  rapidity 
which  we  know  they  possess.     Very  often,  indeed,  when  we 
are  employing  a  word  in  our  mental  operations,  we  are  so  far 
from  waiting  until  the  complex  idea  which  corresponds  to  the 
meaning  of  the  word  is  consciously  brought  before  us  in  all  its 
parts,  that  we  run  on  to  new  trains  of  ideas  by  the  other  asso- 
ciations which  the  mere  word  excites,  without  having  realized 
in  our  imagination  any  part  whatever  of  the  meaning :  thus 
using  the  word,  and  even  using  it  well  and  accurately,  and 
carrying  on  important  processes  of  reasoning  by  means  of  it, 
in  an  almost  mechanical  manner ;  so  much  so,  that  some  meta- 
physicians, generalizing  from  an  extreme  case,  have  fancied 
that  all  reasoning  is  but  the  mechanical  use  of  a  set  of  terms 
according  to  a  certain  form.     We  may  discuss  and  settle  the 
most  important  interests  of  towns  or  nations,  by  the  applica- 
tion of  general  theorems  or  practical  maxims  previously  laid 
down,  without  having  had  consciously  suggested  to  us,  once 
in  the  whole  process,  the  houses  and  green  fields,  the  thronged 
market-places  and  domestic  hearths,  of  which  not  only  those 
towns  and  nations  consist,  but  which  the  words  town  and 
nation  confessedly  mean. 

Since,  then,  generfil  names  come  in  this  manner  to  be 
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used  (and  even  to  do  a  portion  of  their  work  well)  without 
suggesting  to  the  mind  the  whole  of  their  meanings  and  often 
with  the  suggestion  of  a  very  small^  or  no  part  at  all  of  that 
meaniug;  we  cannot  wonder  that  words  so  used  come  in 
time  to  be  no  longer  capable  of  suggesting  any  other  of  the 
ideas  appropriated  to  them,  than  those  with  which  the  asso- 
ciation is  most  immediate  and  strongest^  or  most  kept  up  by 
the  incidents  of  life:  the  remainder  being  lost  altogether; 
unless  the  mind^  by  often  consciously  dwelling  on  them,  keeps 
up  the  association.  Words  naturally  retain  much  more  of 
their  meaning  to  persons  of  active  imagination,  who  habitually 
represent  to  themselves  things  in  the  concrete,  with  the  detail 
which  belongs  to  them  in  the  actual  world.  To  minds  of  a 
different  description,  the  only  antidote  to  this  corruption  of 
language  is  predication.  The  habit  of  predicating  of  the 
name,  all  the  various  properties  which  it  originally  conuoted, 
keeps  up  the  association  between  the  name  and  those  pro- 
perties. 

But  in  order  that  it  may  do  so,  it  is  necessary  that  the 
predicates  should  themselves  retain  their  association  with  the 
properties  which  they  severally  connote.  For  the  propositions 
cannot  keep  the  meaning  of  the  words  alive,  if  the  meaning 
of  the  propositions  themselves  should  die.  And  nothing  is 
more  common  than  for  propositions  to  be  mechanically  re- 
peated, mechanically  retained  in  the  memory,  and  their 
truth  undoubtingly  assented  to  and  relied  on,  while  yet  they 
carry  no  meaning  distinctly  home  to  the  mind ;  and  while  the 
matter  of  fact  or  law  of  nature  which  they  originally  expressed 
is  as  much  lost  sight  of,  and  practically  disregarded,  as  if  it 
never  had  been  heard  of  at  all.  In  those  subjects  which  are 
at  the  same  time  familiar  and  complicated,  and  especially  in 
those  which  are  so  in  as  great  a  degree  as  moral  and  social 
subjects  are,  it  is  a  matter  of  common  remark  how  many  impor- 
tant propositions  are  believed  and  repeated  from  habit,  while 
no  account  could  be  given,  and  no  sense  is  practically  mani- 
fested, of  the  truths  which  they  convey.  Hence  it  is,  that  the 
traditional  maxims  of  old  experience,  though  seldom  ques- 
tioned, have  often  so  little  effect  on  the  conduct  of  life; 
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becaase  their  meaning  is  never,  by  most  persons,  really  felt, 
until  personal  experience  has  brought  it  home.  And  thus  also 
it  is  that  so  many  doctrines  of  religion,  ethics,  and  even 
politics,  80  full  of  meaning  and  reality  to  first  converts,  have 
manifested  (after  the  association  of  that  meaning  with  the 
verbal  formulas  has  ceased  to  be  kept  up  by  the  controversies 
which  accompanied  their  first  introduction)  a  tendency  to 
degenerate  rapidly  into  lifeless  dogmas ;  which  tendency,  all 
the  effort*  of  an  education  expressly  and  skilfully  directed 
to  keeping  the  meaning  alive,  are  barely  sufficient  to  counter- 
act. 

Considering,  then,  that  the  human  mind,  in  different 
generations,  occupies  itself  with  different  things,  and  in  one 
age  is  led  by  the  circumstances  which  surround  it  to  fix  more 
of  its  attention  upon  one  of  the  properties  of  a  thing,  in 
another  age  upon  another ;  it  is  natural  and  inevitable  that  in 
every  age  a  certain  portion  of  our  recorded  and  traditional 
knowledge,  not  being  continually  suggested  by  the  pursuits 
and  inquiries  with  which  mankind  are  at  that  time  engrossed, 
should  fall  asleep,  as  it  were,  and  fade  from  the  memory. 
It  would  be  in  danger  of  being  totally  lost,  if  the  proposi- 
tions or  formulas,  the  results  of  the  previous  experience,  did 
not  remain,  as  forms  of  words  it  may  be,  but  of  words  that 
once  really  conveyed,  and  are  still  supposed  to  convey,  a 
meaning :  which  meaning,  though  suspended,  may  be  histori- 
cally traced,  and  when  suggested,  may  be  recognised  by  minds 
of  the  necessary  endowments  as  being  still  matter  of  fact,  or 
truth.  While  the  formulas  remain,  the  meaning  may  at  any 
time  revive ;  and  as  on  the  one  hand  the  formulas  progres- 
sively lose  the  meaning  they  were  intended  to  convey,  so, 
on  the  other,  when  this  forgetfulness  has  reached  its  height 
and  begun  to  produce  obvious  consequeiaces,  minds  arise 
which  from  the  contemplation  of  the  formulas  rediscover  the 
truth,  when  truth  it  was,  which  was  contained  in  them,  and 
announce  it  again  to  mankind,  not  as  a  discovery,  but  as  the 
meaning  of  that  which  they  have  been  taught,  and  still  profess 
to  believe. 

Thus  there  is  a  perpetual  oscillation  in  spiritual  truths^ 
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and  in  spiritaal  doctrines  of  any  significance^  even  when 
not  truths.  Their  meaning  is  almost  always  in  a  process 
either  of  being  lost  or  of  being  recovered.  Whoever  has 
attended  to  the  history  of  the  more  serioos  convictions 
of  mankind — of  the  opinions  by  which  the  general  conduct 
of  their  lives  is,  or  as  they  conceive  ought  to  be,  more 
especially  regulated — is  aware  that  even  when  recognising 
verbally  the  same  doctrines,  they  attach  to  them  at  different 
periods  a  greater  or  a  less  quantity,  and  even  a  different 
kind,  of  meaning.  The  words  in  their  original  acceptation 
connoted,  and  the  propositions  expressed,  a  complication  of 
outward  facts  and  inward  feelings,  to  different  portions  of 
which  the  general  mind  is  more  particularly  alive  in  different 
generations  of  mankind.  To  common  minds,  only  that  portion 
of  the  meaning  is  in  each  generation  suggested,  of  which  that 
generation  possesses  the  counterpart  in  its  own  habitual  expe- 
rience. But  the  words  and  propositions  lie  ready  to  suggest 
to  any  mind  duly  prepared  the  remainder  of  the  meaning. 
Such  individual  minds  are  almost  always  to  be  found :  and  the 
lost  meaning,  revived  by  them,  again  by  degrees  works  its  way 
into  the  general  mind. 

The  arrival  of  this  salutary  reaction  may  however  be 
materially  retarded  by  the  shallow  conceptions  and  incautious 
proceedings  of  mere  logicians.  It  sometimes  happens  that 
towards  the  close  of  the  downward  period,  when  the  words  have 
lost  part  of  their  significance,  and  have  not  yet  begun  to  re- 
cover it,  persons  arise  whose  leading  and  favourite  idea  is  the 
importance  of  clear  conceptions  and  precise  thought,  and  the 
necessity,  therefore,  of  definite  language.  These  persons,  in 
examining  the  old  formulas,  easily  perceive  that  words  are 
used  in  them  without  a  meaning ;  and  if  they  are  not  the  sort 
of  persons  who  are  capable  of  rediscovering  the  lost  significa- 
tion, they  naturally  enough  dismiss  the  formula,  and  define 
the  name  without  reference  to  it.  In  so  doing  they  fasten 
down  the  name  to  what  it  connotes  in  common  use  at  the  time 
when  it  conveys  the  smallest  quantity  of  meaning;  and  intro- 
duce the  practice  of  employing  it,  consistently  and  uniformly, 
according  to  that  connotation.    The  word  in  this  way  acquires 


&36  OPERATIONS    SUBSIDIARY   TO    INDUCTION. 

an  extent  of  denotation  far  beyond  what  it  had  before;  it 
becomes  extended  to  many  things  to  which  it  was  previously, 
in  appearance  capriciously,  refused.  Of  the  propositions  in 
which  it  was  formerly  used,  those  which  were  true  in  virtue  of 
the  forgotten  part  of  its  meaning  are  now,  by  the  clearer  light 
which  the  definition  diffuses,  seen  not  to  be  true  according  to 
the  definition;  which,  however,  is  the  recognised  and  suffi- 
ciently correct  expression  of  all  that  is  perceived  to  be  in  the 
mind  of  any  one  by  whom  the  term  is  used  at  the  present  day. 
The  ancient  formulas  are  consequently  treats  as  prejudices; 
and  people  are  no  longer  taught  as  before,  though  not  to 
understand  them,  yet  to  believe  that  there  is  truth  in  them. 
They  no  longer  remain  in  the  general  mind  surrounded  by 
respect,  and  ready  at  any  time  to  suggest  their  original  mean- 
ing. Whatever  truths  they  contain  are  not  only,  in  these 
circumstances,  rediscovered  far  more  slowly,  but,  when  redis- 
covered, the  prejudice  with  which  novelties  are  regarded  is 
now,  in  some  degree  at  least,  against  them,  instead  of  being 
on  their  side. 

An  example  may  make  these  remarks  more  intelligible. 
In  all  ages,  except  where  moral  speculation  has  been  silenced 
by  outward  compulsion,  or  where  the  feelings  which  prompt 
to  it  still  continue  to  be  satisfied  by  the  traditional  doctrines 
of  an  established  faith,  one  of  the  subjects  which  have  most 
occupied  the  minds  of  thinking  persons  is  the  inquiry.  What 
is  virtue?  or,  What  is  a  virtuous  character?  Among  the 
different  theories  on  the  subject  which  have,  at  different  times, 
grown  up  and  obtained  partial  currency,  every  one  of  which 
reflected  as  in  the  clearest  mirror,  the  express  image  of  the 
age  which  gave  it  birth ;  there  was  one,  according  to  which 
virtue  consists  in  a  correct  calculation  of  our  own  personal 
interests,  either  in  this  world  only,  or  also  in  another.  To 
make  this  theory  plausible,  it  was  of  course  necessary  that  the 
only  beneficial  actions  which  people  in  general  were  accus- 
tomed to  see,  or  were  therefore  accustomed  to  praise,  should 
be  such  as  were,  or  at  least  might  without  contradicting 
obvious  facts  be  supposed  to  be,  the  result  of  a  prudential 
re^rd  to  self-interest;    so  that  the  words  really  connoted 
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110  more^  in  common  acceptation^  than  was  set  down  in  the 
definition. 

Suppose,  now^  that  the  partisans  of  this  theory  had  con- 
trived to  introduce  a  consistent  and  undeviating  use  of  the 
term  according  to  this  definition.  Suppose  that  they  had 
seriously  endeavoured^  and  had  succeeded  in  the  endeavour^ 
to  banish  the  word  disinterestedness  from  the  language ;  had 
obtained  the  disuse  of  all  expressions  attaching  odium  to 
selfishness  or  commendation  to  self-sacrifice,  or  which  implied 
generosity  or  kindness  to  be  anything  but  doing  a  benefit  in 
order  to  receive  a  greater  personal  advantage  in  return.  Need 
we  say  that  this  abrogation  of  the  old  formulas  for  the  sake 
of  preserving  clear  ideas  and  consistency  of  thought,  would 
have  been  a  great  evil  ?  while  the  very  inconsistency  incurred 
by  the  coexistence  of  the  formulas  with  philosophical  opinions 
which  seemed  to  condemn  them  as  absurdities,  operated  as  a 
stimulus  to  the  re-examination  of  the  subject ;  and  thus  the 
very  doctrines  originating  in  the  oblivion  into  which  a  part  of 
the  truth  had  fallen,  were  rendered  indirectly,  but  powerfully, 
instrumental  to  its  revival. 

The  doctrine  of  the  Coleridge  school,  that  the  language  of 
any  people  among  whom  culture  is  of  old  date,  is  a  sacred 
deposit,  the  property  of  all  ages,  and  which  no  one  age  should 
consider  itself  empowered  to  alter — ^borders  indeed,  as  thus 
expressed,  on  an  extravagance ;  but  it  is  grounded  on  a  truth, 
frequently  overlooked  by  that  class  of  logicians  who  think 
more  of  having  a  clear  than  of  having  a  comprehensive  mean- 
ing ;  and  who  perceive  that  every  age  is  adding  to  the  truths 
which  it  has  received  from  its  predecessors,  but  fail  to  see  that 
a  counter  process  of  losing  truths  already  possessed,  is  also 
constantly  going  on,  and  requiring  the  most  sedulous  attention 
to  counteract  it.  Language  is  the  depository  of  the  accumu- 
lated body  of  experience  to  which  all  former  ages  have  contri- 
buted their  part,  and  which  is  the  inheritance  of  all  yet  to  come. 
We  have  no  right  to  prevent  ourselves  from  transpiitting  to 
posterity  a  larger  portion  of  this  inheritance  than  we  may  our- 
selves have  profited  by.  However  much  we  may  be  able  to 
improve  on  the  conclusions  of  our  forefathers,  we  ought  to  be 
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careful  not  inadvertently  to  let  any  of  their  premises  slip 
through  our  fingers.  It  may  be  good  to  alter  the  meaning  of  a 
word,  but  it  is  bad  to  let  any  part  of  the  meaning  drop.  Who- 
ever seeks  to  introduce  a  more  correct  use  of  a  term  with  which 
important  associations  are  connected,  should  be  required  to 
possess  an  accurate  acquaintance  with  the  history  of  the  par- 
ticular word,  and  of  the  opinions  which  in  different  stages  of 
its  progress  it  served  to  express.  To  be  qualified  to  define  the 
name,  we  must  know  all  that  has  ever  been  known  of  the  pro- 
perties of  the  class  of  objects  which  are,  or  originally  were, 
denoted  by  it.  For  if  we  give  it  a  meaning  according  to  which 
any  proposition  will  be  false  which  has  ever  been  generally 
held  to  be  true,  it  is  incumbent  on  us  to  be  sure  that  we  know 
and  have  considered  all  which  those,  who  believed  the  propo- 
sition, understood  by  it. 


CHAPTER  V. 


ON    THE    NATURAL    HISTORY    OP   THE    VARIATIONS    IN 
THE    MEANING    OF   TERMS. 

§  1.  It  is  not  onlj  in  the  mode  which  has  now  been 
pointed  oat^  namely  by  gradual  inattention  to  a  portion  of 
the  ideas  conveyed^  that  words  in  oommon  use  are  liable  to 
shift  their  connotation.  The  truth  is^  that  the  connotation  of 
such  words  is  perpetually  varying ;  as  might  be  expected  from 
the  manner  in  which  words  in  common  use  acquire  their  con- 
notation. A  technical  term^  invented  for  purposes  of  art  or 
science^  has^  from  the  firsts  the  connotation  given  to  it  by  its 
inventor ;  but  a  name  which  is  in  every  one's  mouth  before  any 
one  thinks  of  defining  it^  derives  its  connotation  only  from  the 
circumstances  which  are  habitually  brought  to  mind  when  it  is . 
pronounced.  Among  these  circumstances^  the  properties  com« 
mon  to  the  things  denoted  by  the  name^  have  naturally  a 
principal  place;  and  would  have  the  sole  place^  if  language 
were  regulated  by  convention  rather  than  by  custom  and  acci- 
dent. But  besides  these  common  properties,  which  if  they 
exist  are  certainly  present  wheuever  the  name  is  employed, 
any  other  circumstance  may  casually  be  found  along  with  it, 
so  frequently  as  to  become  associated  with  it  in  the  same 
manner,  and  as  strongly,  as  the  common  properties  themselves. 
In  proportion  as  this  association  forms  itself,  people  give  up 
using  the  name  in  cases  in  which  those  casual  circumstances 
do  not  exist.  They  prefer  using  some  other  name,  or  the 
same  name  with  some  adjunct,  rather  than  employ  an  expres- 
sion which  will  call  up  an  idea  they  do  not  want  to  excite.  The 
circumstance  originally  casual,  thus  becomes  regularly  a  part 
of  the  connotation  of  the  word. 
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It  is  this  continual  incorporation  of  circumstances  ori<^i« 
nally  accidental^  into  the  permanent  signification  of  words, 
which  is  the  cause  that  there  are  so  few  exact  synonymes. 
It  is  this  also  which  renders  the  dictionary  meaning  of  a  word, 
by  universal  remark  so  imperfect  an  exponent  of  its  real 
meaning.  The  dictionary  meaning  is  marked  out  in  a  broad, 
blunt  way,  and  probably  includes  all  that  was  originally 
necessary  for  the  correct  employment  of  the  term;  but  in 
process  of  time  so  many  collateral  associations  adhere  to 
words,  that  whoever  should  attempt  to  use  them  with  no  other 
guide  than  the  dictionary,  would  confound  a  thousand  nice 
distinctions  and  subtle  shades  of  meaning  which  dictionaries 
take  no  account  of;  as  we  notice  in  the  use  of  a  language  in 
conversation  or  writing  by  a  foreigner  not  thoroughly  master 
of  it.  The  history  of  a  word,  by  showing  the  causes  which 
determine  its  use,  is  in  these  eases  a  better  guide  to  its  em- 
ployment than  any  definition ;  for  definitions  can  only  show 
its  meaning  at  the  particular  time,  or  at  most  the  series  of 
its  successive  meanings,  but  its  history  may  show  the  law  by 
which  the  succession  was  produced.  The  word  gentleman, 
for  instance,  to  the  correct  employment  of  which  a  dictionary 
would  be  no  guide,  originally  meant  simply  a  man  born 
in  a  certain  rank.  From  this  it  came  by  degrees  to  connote 
all  such  qualities  or  adventitious  circumstances  as  were 
usually  found  to  belong  to  persons  of  that  rank.  This  con- 
sideration at  once  explains  why  in  one  of  its  vulgar  accepta- 
tions it  means  any  one  who  lives  without  labour,  in  another 
without  manual  labour,  and  in  its  more  elevated  signification 
it  has  in  every  age  signified  the  conduct,  character,  habits, 
and  outward  appearance,  in  whomsoever  found,  which,  ac- 
cording to  the  ideas  of  that  age,  belonged  or  were  expected 
to  belong  to  persons  born  and  educated  in  a  high  social 
position. 

It  continually  happens  that  of  two  words,  whose  dictionary 
meanings  are  either  the  same  or  very  slightly,  different,  one 
will  be  the  proper  word  to  use  in  one  set  of  circumstances, 
another  in  another,  without  its  being  possible  to  show  how 
the  custom  of  so  employing  them  originally  grew  up.     The 
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accident  that  one  of  the  words  was  -used  and  not  the  other  on 
a  particular  occasion  or  in  a  particular  social  circle^  will  be 
sufficient  to  produce  so  strong  an  association  between  the 
word  and  some  speciality  of  circumstances,  that  mankind 
abandon  the  use  of  it  in  any  other  case,  and  the  speciality  be- 
comes part  of  its  signification.  The  tide  of  custom  first  drifts 
the  word  on  the  shore  of  a  particular  meaning,  then  retires 
and  leaves  it  there. 

An  instance  in  point  is  the  remarkable  change  which,  in 
the  English  language  at  least,  has  taken  place  in  the  signi- 
fication of  the  word  loyalty.  That  word  originally  meant  in 
English,  as  it  still  means  in  the  language  from  whence  it 
came,  fair,  open  dealing,  and  fidelity  to  engagements ;  in  that 
sense  the  quality  it  expressed  was  part  of  the  ideal  chivalrous 
or  knightly  character.  By  what  process,  in  England,  the 
term  became  restricted  to  the  single  case  of  fidelity  to  the 
throne,  I  am  not  sufficiently  versed  in  the  history  of  courtly 
language  to  be  able  to  pronounce.  The  interval  between  a 
hyal  chevalier  and  a  loyal  subject  is  certainly  great.  I  can 
only  suppose  that  the  word  was,  at  some  period,  the  favourite 
term  at  court  to  express  fidelity  to  the  oath  of  allegiance ; 
antil  at  length  those  who  wished  to  speak  of  any  other,  and 
as  it  was  probably  deemed,  inferior  sort  of  fidelity,  either 
did  not  venture  to  use  so  dignified  a  term,  or  found  it  con- 
venient to  employ  some  other  in  order  to  avoid  being  mis- 
understood. 

§  2.  Cases  are  not  unfrequent  in  which  a  circumstance, 
at  first  casually  incorporated  into  the  connotation  of  a  word 
which  originally  had  no  reference  to  it,  in  time  wholly  super- 
sedes the  original  meaning,  and  becomes  not  merely  a  part  of 
the  connotation,  but  the  whole  of  it.  This  is  exemplified 
in  the  word  pagan,  paganm  ;  which  originally,  as  its  etymo- 
logy imports,  was  equivalent  to  villager ;  the  inhabitant  of  a 
pagus,  or  village.  At  a  particular  era  in  the  exteiftion  of 
Christianity  over  the  Roman  empire,  the  adherents  of  the  old 
religion,  and  the  villagers  or  country  people,  were  nearly  the 
same  body  of  individuals^  the  inhabitants  of  the  towns  having 
VOL.  II.  16  • 
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been  earliest  converted ;  as  in  our  own  day)  and  at  all  times, 
the  greater  activity  of  social  intercourse  renders  them  the 
earliest  recipients  of  new  opinions  and  modes^  while  old  habits 
and  prejudices  linger  longest  among  the  country  people  :  not 
to  mention  that  the  towns  were  more  immediately  under  the 
direct  influence  of  the  government^  which  at  that  time  had 
embraced  Christianity.  From  this  casual  coincidence^  the 
word  paganus  carried  with  it^  and  began  more  and  more 
steadily  to  suggest^  the  idea  of  a  worshipper  of  the  ancient 
divinities ;  until  at  length  it  suggested  that  idea  so  forcibly 
that  people  who  did  not  desire  to  suggest  the  idea  avoided 
using  the  word.  But  when  paganus  had  come  to  connot-e 
heathenism,  the  very  unimportant  circumstance^  with  reference 
to  that  fact^  of  the  place  of  residence^  was  soon  disregarded  in 
the  employment  of  the  word.  As  there  was  seldom  any  occa- 
sion for  making  separate  assertions  respecting  heathens  who 
lived  in  the  country^  there  was  no  need  for  a  separate  word  to 
denote  them ;  and  pagan  came  not  only  to  mean  heathen^  but 
to  mean  that  exclusively. 

A  case  still  more  familiar  to  most  readers  is  that  of  the 
word  villain  or  villein.  This  term,  as  everybody  knows,  had 
in  the  middle  ages  a  connotation  as  strictly  defined  as  a  word 
could  have,  being  the  proper  legal  designation  for  those  per- 
sons who  were  the  subjects  of  the  less  onerous  forms  of  feudal 
bondage.  The  scorn  of  the  semibarbarous  military  aristocracy 
for  these  their  abject  dependants,  rendered  the  act  of  likening 
any  person  to  this  class  of  people  a  mark  of  the  greatest  con- 
tumely :  the  same  scorn  led  them  to  ascribe  to  the  'same  people 
all  manner  of  hateful  qualities,  which  doubtless  also,  in  the 
degrading  situation  in  which  they  were  held,  were  often  not 
unjustly  imputed  to  them.  These  circumstances  combined  to 
attach  to  the  term  villain,  ideas  of  crime  and  guilt,  in  so  forcible 
a  manner  that  the  application  of  the  epithet  even  to  those  to 
whom  it  legally  belonged  became  an  affront,  and  was  abstained 
from  whenever  no  affront  was  intended.  From  that  time 
guilt  was  part  of  the  connotation  ;  and  soon  became  the  whole 
of  it^  since  mankind  were  not  prompted  by  any  urgent  motive 
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to  ooDtinue  making  a  distinction  in  their  language  between 
bad  men  of  servile  station  and  bad  men  of  any  other  rank 
in  life. 

These  and  similar  instances  in  which  the  original  significa- 
tion of  a  term  is  totally  lost — another  and  an  entirely  distinct 
meaning  being  first  engrafted  upon  the  former^  and  finally 
substituted  for  it — aflFord  examples  of  the  double  movement 
which  is  always  taking  place  in  language  :  two  counter-move- 
ments^ one  of  Generalization,  by  which  woi*ds  are  perpetually 
losing  portions  of  their  connotation,  and  becoming  of  less 
meaning  and  more  general  acceptation ;  the  other  of  Speciali* 
zation,  by  which  other,  or  even  these  same  words,  are  con- 
tinually taking  on  fresh  connotation;  acquiring  additional 
meaning,  by  being  restricted  in  their  employment  to  a  part 
only  of  the  occasions  on  which  they  might  properly  be  used 
before.  This  double  movement  is  of  sufiicient  importance  in 
the  natural  history  of  language,  (to  which  natural  history  the 
artificial  modifications  ought  always  to  have  some  degree  of 
reference,)  to  justify  our  dwelling  a  little  longer  on  the  nature 
of  the  twofold  phenomenon,  and  the  causes  to  which  it  owes 
its  existence. 

§  3.  To  begin  with  the  movement  of  generalization.  It 
might  seem  unnecessary  to  dwell  on  the  changes  in  the  meaning 
of  names  which  take  place  merely  from  their  being  used 
ignorantly,  by  persons  who,  not  having  properly  mastered  the 
received  connotation  of  a  word,  apply  it  in  a  looser  and  wider 
sense  than  belongs  to  it.  This,  however,  is  a  real  source  of 
alterations  in  the  language ;  for  when  a  word,  from  being  often 
employed  in  cases  where  one  of  the  qualities  which  it  connotes 
does  not  exist,  ceases  to  suggest  that  quality  with  certainty,  then 
even  those  who  are  under  no  mistake  as  to  the  proper  meaning 
of  the  word,  prefer  expressing  that  meaning  in  some  other 
way,  and  leave  the  original  word  to  its  fate.  The  word  'Squire 
as  standing  for  an  owner  of  a  landed  estate;  Parson,  as 
denoting  not  the  rector  of  the  parish,  but  clergymen  in 
general;  Artist,  to  denote  only  a   painter  or  sculptor;   are 

16— a 
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cases  in  point.  Such  cases  give  a  clear  insight  into  the  pro* 
cess  of  the  degeneration  of  languages  in  periods  of  history 
when  literary  culture  was  suspended ;  and  we  are  now  in  dan- 
ger of  experiencing  a  similar  evil  through  the  superficial 
extension  of  the  same  culture.  So  many  persons  without 
anything  deserving  the  name  of  education  have  become  writers 
by  profession^  that  written  language  may  almost  be  said  to  be 
principally  wielded  by  persons  ignorant  of  the  proper  use  of 
the  instrument^  and  who  are  spoiling  it  more  and  more  for 
those  who  understand  it.  Vulgarisms,  which  creep  in  nobody 
knows  how,  are  daily  depriving  the  English  language  of 
valuable  modes  of  expressing  thought.  To  take  a  present 
instance :  the  verb  transpire  formerly  conveyed  very  expres- 
sively its  correct  meaning,  viz.  to  became  known  through 
unnoticed  channels — ^to  exhale,  a^  it  were,  into  publicity  through 
invisible  pores,  like  a  vapour  or  gas  disengaging  itself.  But 
of  late  a  practice  has  commenced  of  employing  this  word,  for  the 
sake  of  finery,  as  a  mere  synonym  of  to  happen :  "  the  events 
which  have  transpired  in  the  Crimea,^'  meaning  the  incidents 
of  tlie  war.  This  vile  specimen  of  bad  English  is  already 
seen  in  the  despatches  of  noblemen  and  viceroys :  and  the 
time  is  apparently  not  far  distant  when  nobody  will  understand 
the  word  if  used  in  its  proper  sense.  In  other  cases  it  is  not 
the  love  of  finery,  but  simple  want  of  education,  which  makes 
writers  employ  words  in  senses  unknown  tx)  genuine  English. 
The  use  of  "  aggravating^'  for  '^  provoking,'*  in  my  boyhood  a 
vulgarism  of  the  nursery,  has  crept  into  almost  all  newspapers, 
and  into  many  books ;  and  when  the  word  is  used  in  its  proper 
sense,  as  when  writers  on  criminal  law  speak  of  aggravating 
and  extenuating  circumstances,  tiieir  meaning,  it  is  probable, 
is  already  misunderstood.  It  is  a  great  error  to  think  that 
these  corruptions  of  language  do  no  harm.  Those  who  are 
struggling  with  the  difiiculty  (and  who  know  by  experience 
bow  great  it  already  is)  of  expressing  oneself  clearly  with  pre- 
cision, find  their  resources  continually  narrowed  by  illiterate 
writers,  who  seize  and  twist  from  its  purpose  some  form  of 
speech  which  once  served  to  convey  briefly  and  compactly  an 
unambiguous  meaning.    It  would  hardly  be  believed  how  often 
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a  writer  is  compelled  to  a  cireatnlocation  by  the  single  vulga* 
rism,  introdaced  daring  the  last  few  years,  of  using  the  word 
alone  as  an  adverb,  ottli/  not  being  fine  enough  for  the  rhetoric  of 
ambitious  ignorance.  A  man  will  say  ''to  which  I  am  not  alone 
bound  by  honour  but  also  by  law,''  unaware  that  what  he  has 
unintentionally  said  is,  that  he  is  not  alone  bound,  some  other 
person  being  bound  with  him.  Formerly,  if  any  one  said,  "  I 
am  not  alone  responsible  for  this,''  he  was  understood  to  mean, 
(what  alone  his  words  mean  in  correct  English,)  that  he  is  not 
the  sole  person  responsible ;  but  if  he  now  used  such  an  ex- 
pression the  reader  would  be  confused  between  that  and  two 
other  meaning^ ;  that  he  is  not  only  responsible  but  something 
more ;  or  that  he  is  responsible  not  only /or  this  but  for  some- 
thing besides.  The  time  is  coming  when  Tennyson's  (Enone 
could  not  say,  ''  I  will  not  die  alone,"  lest  she  should  be  sup- 
posed to  mean  that  she  would  not  only  die  but  do  something 
ebe. 

The  blunder  of  writing  predicate  for  predict  has  become 
so  widely  diffused  that  it  bids  fair  to  render  one  of  the  most 
useful  terms  in  the  scientific  vocabulary  of  Logic  unintelli- 
gible. The  mathematical  and  logical  term  "to  eliminate"  is 
undergoing  a  similar  destruction.  All  who  are  acquainted 
either  with  the  proper  use  of  the  word  or  with  its  etymology, 
know  that  to  eliminate  a  thing  is  to  thrust  it  out :  but  those 
who  know  nothing  about  it,  except  that  it  is  a  fine-looking 
phrase,  use  it  in  a  sense  precisely  the  reverse,  to  denote,  not 
turning  anything  out,  but  bringing  it  in.  They  talk  of  elimi- 
nating some  truth,  or  other  useful  result,  from  a  mass  of 
details.^  «A  similar  permanent  deterioration  in  the  language 
is  in  danger  of  being  produced  by  the  blunders  of  translators. 
The  writers  of  telegrams,  and  the  foreign  correspondents  of 
newspapers,  have  gone  on  so  long  translating  deinander  by 

*  Though  no  auch  evil  consequenoeB  as  take  place  in  these  instances,  are 
likely  to  arise  from  the  modem  freak  of  writing  sanatory  instead  of  sanitary,  it 
desenres  notice  as  a  charming  specimen  of  pedantry  engrafted  upon  ignorance. 
Those  who  thus  undertake  to  correct  the  spelling  of  the  classical  English  writers, 
are  not  aware  that  the  meaning  of  tanatoryt  if  there  were  such  a  word  in  the 
language,  would  have  reference  not  to  the  preservation  of  health,  but  to  the 
cure  of  disease. 
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"  to  demand/'  without  a  suspicion  that  it  means  only  to  ask, 
that  (the  context  generally  showing  that  nothing  else  is  meant) 
English  readers  are  gradually  associating  the  English  word  de- 
mand with  simple  asking,  thus  leaving  the  language  without  a 
term  to  express  a  demand  in  its  proper  sense.  In  like  manner, 
'^  transaction/'  the  French  word  for  a  compromise,  is  translated 
into  the  English  word  transaction;  while,  curiously  enough, 
the  inverse  change  is  taking  place  in  France,  where  the  word 
"  compromis"  has  lately  begun  to  be  used  for  expressing  the 
same  idea.  If  this  continues,  the  two  countries  will  have 
exchanged  phrases. 

Independently,  however,  of  the  generalization  of  names 
through  their  ignorant  misuse,  there  is  a  tendency  in  the 
same  direction  consistently  with  a  perfect  knowledge  of 
their  meaning;  arising  from  the  fact,  that  the  number  of 
things  known  to  us,  and  of  which  we  feel  a  desire  to  speak, 
multiply  faster  than  the  names  for  them.  Except  on  subjects 
for  which  there  has  been  constructed  a  scientific  terminology, 
with  which  unscientific  persons  do  not  meddle,  great  difficulty 
is  generally  found  in  bringing  a  new  name  into  use ;  and  inde- 
pendently of  that  difficulty,  it  is  natural  to  prefer  giving  to  a 
new  object  a  name  which  at  least  expresses  its  resemblance  to 
something  already  known,  since  by  predicating  of  it  a  name 
entirely  new  we  at  first  convey  no  information.  In  this 
manner  the  name  of  a  species  often  becomes  the  name  of  a 
genus ;  as  salt,  for  example,  or  oil;  the  former  of  which  words 
originally  denoted  only  the  muriate  of  soda,  the  latter,  as  its 
etymology  indicates,  only  olive  oil;  but  which  now  denote 
large  and  diversified  classes  of  substances  resembling  these  in 
some  of  their  qualities,  and  connote  only  those  common  quali- 
ties, instead  of  the  whole  of  the  distinctive  properties  of  olive 
oil  and  sea  salt.  The  words  gla^s  and  soap  are  used  by 
modern  chemists  in  a  similar  manner,  to  denote  genera  of 
which  the  substances  vulgarly  so  called  are  single  species. 
And  it  often  happens,  as  in  those  instances,  that  the  term 
keeps  its  special  signification  in  addition  to  its  more  general 
one,  and  becomes  ambiguous,  that  is,  two  names  instead 
of  oue. 
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These  changes,  by  which  words  in  ordinary  use  become 
more  and  more  generalized,  and  less  and  less  expressive,  take 
place  in  a  still  greater  degree  with  the  words  which  express 
the  complicated  phenomena  of  mind  and  society.  Historians, 
travellers,  and  in  general  those  who  speak  or  write  concerning 
moral  and  social  phenomena  with  which  they  are  not  familiarly 
acquainted,  are  the  great  agents  in  this  modification  of  lan- 
guage. The  vocabulary  of  all  except  unusually  instructed  as 
well  as  thinking  persons,  is,  on  such  subjects,  eminently  scanty. 
They  have  a  certain  small  set  of  words  to  which  they  are  accus- 
tomed, and  which  they  employ  to  express  phenomena  the  most 
heterogeneous,  because  they  have  never  sufficiently  analysed 
the  facts  to  which  those  words  correspond  in  their  own 
country,  to  have  attached  perfectly  definite  ideas  to  the 
words.  The  first  English  conquerors  of  Bengal,  for  example, 
carried  with  them  the  phrase  landed  proprietor  into  a  country 
where  the  rights  of  individuals  over  the  soil  were  extremely 
different  in  degree,  and  even  in  nature,  from  those  recognised 
in  England.  Applying  the  term  with  all  its  English 
associations  in  such  a  state  of  things ;  to  one  who  had  only  a 
limited  right  they  gave  an  absolute  right,  from  another 
because  he  had  not  an  absolute  right  they  took  away  all  right, 
drove  whole  classes  of  people  to  ruin  and  despair,  filled  the 
country  with  banditti,  created  a  feeling  that  nothing  was 
secure,  and  produced,  with  the  best  intentions,  a  disorganiza- 
tion of  society  which  had  not  been  produced  in  that  country 
by  the  most  ruthless  of  its  barbarian  invaders.  Yet  the 
usage  of  persons  capable  of  so  gross  a  misapprehension  deter- 
mines the  meaning  of  language;  and  the  words  they  thus 
misuse  grow  in  generality,  until  the  instructed  are  obliged  to 
acquiesce ;  and  to  employ  those  words  (first  freeing  them  from 
vagueness  by  giving  them  a  definite  connotation)  as  generic 
terms,  subdividing  the  genera  into  species. 

§  4.  While  the  more  rapid  growth  of  ideas  than  of  names 
thus  creates  a  perpetual  necessity  for  making  the  same  names 
serve,  even  if  imperfectly,  on  a  greater  number  of  occasions ;  a 
counter-operation  is  going  on,  by  which  names  become  on 


248  OPERATIONS   SUBSIDIARY   TO    INDUCTION. 

the  contrary  restricted  to  fewer  occasions,  by  taking  on,  as  it 
were,  additional  connotation,  from  circumstances  not  origi- 
nally included  in  the  meaning,  but  which  have  become  con- 
nected with  it  in  the  mind  by  some  accidental  cause.  We 
have  seen  above,  in  the  words  pagan  and  villain,  remarkable 
examples  of  the  specialization  of  the  meaning  of  words  from 
casual  associations,  as  well  as  of  the  generalization  of  it  in  a 
new  direction,  which  often  follows. 

Similar  specializations  are  of  frequent  occurrence  in  the 
history  even  of  scientific  nomenclature.  "  It  is  by  no  means 
uncommon,'^  says  Dr.  Paris,  in  his  Pharmacohgia,^  "to  find 
a  word  which  is  used  to  express  general  characters  subse- 
quently become  the  name  of  a  specific  substance  in  which 
such  characters  are  predominant ;  and  we  shall  find  that  some 
important  anomalies  in  nomenclature  may  be  thus  explained. 
The  term  Ap^nviKov,  from  which  the  word  Arsenic  is  derived, 
was  an  ancient  epithet  applied  to  those  natural  substances 
which  possessed  strong  and  acrimonious  properties,  and  as 
the  poisonous  quality  of  arsenic  was  found  to  be  remarkably 
powerful,  the  term  was  especially  applied  to  Orpiment,  the 
form  in  which  this  metal  must  usually  occurred.  So  the  term 
Ferhena  (quasi  Herbena)  originally  denoted  all  those  herbs 
that  were  held  sacred  on  account  of  their  being  employed  in 
the  rites  of  sacrifice,  as  we  learn  from  the  poets;  but  as 
mie  herb  was  usually  adopted  upon  these  occasions,  the  word 
Verbena  came  to  denote  that  particular  herb  onli/y  and  it  is 
transmitted  to  us  to  this  day  under  the  same  title,  viz.,  Ver- 
bena or  Vervain,  and  indeed  until  lately  it  enjoyed  the  medical 
reputation  which  its  sacred  origin  conferred  upon  it,  for  it  was 
worn  suspended  around  the  neck  as  an  amulet.  Filriol,  in 
the  original  application  of  the  word,  denoted  any  crystalline 
body  with  a  certain  degree  of  transparency  {vitrum) ;  it  is 
hardly  necessary  to  observe  that  the  term  is  now  appropriated 
to  a  particular  species :  in  the  same  manner.  Bark,  which  is  a 
general  term,  is  applied  to  express  one  genus,  and  by  way  of 
eminence  it  has  the  article  T/ie  prefixed,  as  T/ie  bark :  the 
same  observation  will  apply  to  the  word  Opium,  which,  in  its 
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primitive  sense,  signifies  any  jaice  (6iroc>  Succus),  while  it 
now  only  denotes  one  species,  viz.,  that  of  the  poppy.  So, 
again,  Elaterium  was  used  by  Hippocrates  to  signify  various 
internal  applications,  especially  purgatives,  of  a  violent  and 
drastic  nature  (from  the  word  eXavvoi,  agiiOy  moveo^  stimulo), 
but  by  succeeding  authors  it  was  exclusively  applied  to  denote 
the  active  matter  which  subsides  from  the  juice  of  the  wild 
cucumber.  The  word  Fecula,  again,  originally  meant  to  imply 
any  substance  which  was  derived  by  spontaneous  subsidence 
from  a  liquid  (from  /aa^,  the  grounds  or  settlement  of  any 
liquor) ;  afterwards  it  was  applied  to  Starch,  which  is  depo- 
sited in  this  manner  by  agitating  the  flour  of  wheat  in  water ; 
and  lastly,  it  has  been  applied  to  a  peculiar  vegetable  prin- 
ciple, which,  like  starch,  is  insoluble  in  cold,  but  completely 
soluble  in  boiling  water,  with  which  it  forms  a  gelatinous 
solution.  This  indefii^ite  meaning  of  the  word  fecula^  has 
created  numerous  mistakes  in  pharmaceutic  chemistry ;  Ela- 
terium, for  instance,  is  said  to  be  jfecula,  and,  in  the  original 
sense  of  the  word,  it  is  properly  so  called,  inasmuch  as  it  is 
procured  from  a  vegetable  juice  by  spontaneous  subsidence, 
but  in  the  limited  and  modern  acceptation  of  the  term,  it  con- 
veys an  erroneous  idea ;  for  instead  of  the  active  principle  of 
the  juice  residing  in/ecula,  it  is  a  peculiar  proximate  principle, 
^.ti  generUy  to  which  I  have  ventured  to  bestow  the  name  of 
Elatin,  For  the  same  reason,  much  doubt  and  obscurity  in- 
volve the  meaning  of  the  word  Extract^  because  it  is  applied 
generally  to  any  substance  obtained  by  the  evaporation  of  a 
vegetable  solution,  and  specifically  to  a  peculiar  proximate 
principle,  possessed  of  certain  characters,  by  which  it  is  dis- 
tinguished from  every  other  elementary  body.'' 

A  generic  term  is  always  liable  to  become  thus  limited  to 
a  single  species,  or  even  individual,  if  people  have  occasion 
to  think  and  speak  of  that  individual  or  species  much  oftener 
than  of  anything  else  which  is  contained  in  the  genus.  Thus 
by  cattle,  a  stage-coachman  will  understand  horses ;  beasts,  in 
the  language  of  agriculturists,  stands  for  oxen;  and  birds, 
with  some  sportsmen,  for  partridges  only.  The  law  of  lan- 
guage which  operates  in  these  trivial  instances,  is  the  very 
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same  in  conformity  to  which  the  terms  Gcoci  Deus,  and-  God, 
were  adopted  from  Polytheism  by  Christianity,  to  express  the 
single  object  of  its  own  adoration.  Almost  all  the  terminology 
of  the  Christian  Church  is  made  up  of  words  originally  used 
in  a  much  more  general  acceptation :  Celesta,  Ai^sembly ; 
Bishopy  Episcopus,  Overseer;  Priest^  Presbyter,  Elder; 
Beacon^  Diaconus,  Administrator ;  Sacrament,  a  vow  of  alle- 
giance; FvangeliuMy  good  tidings;  and  some  words,  as 
Minister,  are  still  used  both  in  the  general  and  in  the  limited 
sense.  It  would  be  interesting  to  trace  the  progress  by  which 
author  caine^  in  its  most  familiar  sense,  to  signify  a  writer,  and 
7ro4rjr»IC>  or  maker,  a  poet. 

Of  the  incorporation  into  the  meaning  of  a  term,  of  cir- 
cumstances accidentally  connected  with  it  at  some  particular 
period,  as  in  the  case  of  Pagan,  instances  might  easily  be 
multiplied.  Physician  (0v<7(icoc>  or  naturalist]  became,  in 
England,  synonymous  with  a  healer  of  diseases,  because  until 
a  comparatively  late  period  medical  practitioners  were  the  only 
naturalists.  Clerc,  or  clericus,  a  scholar,  came  to  signify  an 
ecclesiastic,  because  the  clergy  were  for  many  centuries  the 
only  scholars. 

Of  all  ideas,  however,  the  most  liable  to  cling  by  associa- 
tion to  anything  with  which  they  have  ever  been  connected 
by  proximity,  are  those  of  our  pleasures  and  pains,  or  of  the 
things  which  we  habitually  contemplate  as  sources  of  our 
pleasures  or  pains.  The  additional  connotation,  therefore, 
which  a  word  soonest  and  most  readily  takes  on,  is  that  of 
agreeableness  or  painful ness,  in  their  various  kinds  and 
degrees :  of  being  a  good  or  bad  thing ;  desirable  or  to  be 
avoided ;  an  object  of  hatred,  of  dread,  contempt,  admiration, 
hope,  or  love.  Accordingly  there  is  hardly  a  single  name, 
expressive  of  any  moral  or  social  fact  calculated  to  call  forth 
strong  aiFections  either  of  a  favourable  or  of  a  hostile  nature, 
which  does  not  carry  with  it  decidedly  and  irresistibly  a  con- 
notation of  those  strong  affections,  or,  at  the  least,  of  appro- 
bation or  censure ;  insomuch  that  to  employ  those  names  in 
conjunction  with  others  by  which  the  contrary  sentiments 
were  expressed^  would  produce  the  effect  of  a  paradox^  or 
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even  a  contradiction  in  terms.  The  baneful  influence  of  a 
connotation  thus  acquired,  on  the  prevailing  habits  of  thought, 
especially  in  morals  and  politics,  has  been  well  pointed  out  on 
many  occasions  by  Bentham.  It  gives  rise  to  the  fallacy  of 
"question- begging  names.''  The  very  property  which  we  are 
inquiring  whether  a  thing  possesses  or  not,  has  become  so 
associated  with  the  name  of  the  thing  as  to  oe  part  of  its 
meaning,  insomuch  that  by  merely  uttering  the  name  we 
assume  the  point  which  was  to  be  made  out :  one  of  the  most 
frequent  sources  of  apparently  self-evident  propositions. 

Without  any  further  multiplication  of  examples  to  illus- 
trate the  changes  which  usage  is  continually  making  in  the 
signification  of  terms,  I  shall  add,  as  a  practical  rule,  that  the 
logician,  not  being  able  to  prevent  such  transformations, 
should  submit  to  them  with  a  good  grace  when  they  are  irre- 
vocably effected,  and  if  a  definition  is  necessary,  define  the 
word  according  to  its  new  meaning ;  retaining  the  former  as 
a  second  signification,  if  it  is  needed,  and  if  there  is  any 
chance  of  being  able  to  preserve  it  either  in  the  language  of 
philosophy  or  in  common  use.  Logicians  cannot  make  the 
meaning  of  any  but  scientific  terms  :  that  of  all  other  words  is 
made  by  the  collective  human  race.  But  logicians  can  ascer- 
tain clearly  what  it  is  which,  working  obscurely,  has  guided 
the  general  mind  to  a  particular  employment  of  a  name ;  and 
when  they  have  found  this,  they  can  clothe  it  in  such  distinct 
and  permanent  terms,  that  mankind  shall  see  the  meaning 
which  before  they  only  felt,  and  shall  not  suffer  it  to  be  after- 
wards forgotten  or  misappiehended. 


CHAPTER  VL 


THE    PRINCIPLES    OF   A    PHILOSOPHICAL    LANGUAGE 
FURTHER   CONSIDERED. 

§  1,  We  have,  thus  far,  considered  only  one  of  the  re- 
quisites of  a  language  adapted  for  the  investigation  of  truth ; 
that  its  terms  shall  each  of  them  convey  a  determinate  and 
unmistakeable  meaning.  There  are,  however,  as  we  have 
already  remarked,  other  requisites ;  some  of  them  important 
only  in  the  second  degree,  but  one  which  is  fundamental,  and 
barely  yields  in  point  of  importance,  if  it  yields  at  all,  to  the 
quality  which  we  have  already  discussed  at  so  much  length. 
That  the  language  may  be  fitted  for  its  purposes,  not  only 
should  every  word  perfectly  express  its  meaning,  but  there 
should  be  no  important  meaning  without  its  word.  Whatever 
we  have  occasion  to  think  of  often,  and  for  scientific  purposes, 
ought  to  have  a  name  appropriated  to  it. 

This  requisite  of  philosophical  language  may  be  considered 
under  three  difierent  heads ;  that  number  of  separate  condi- 
tions being  involved  in  it. 

§  2.  First:  there  ought  to  be  all  such  names,  as  are 
needful  for  making  such  a  record  of  individual  observations 
that  the  words  of  the  record  shall  exactly  show  what  fact  it  is 
which  has  been  observed.  In  other  words,  there  should  be 
an  accurate  Descriptive  Terminology. 

The  only  things  which  we  can  observe  directly  being  our 
own  sensations,  or  other  feelings,  a  complete  descriptive 
language  would  be  one  in  which  there  should  be  a  name  for 
every  variety  of  elementary  sensation  or  feeling.  Combina- 
tions of  sensations  or  feelings  may  always  be  described,  if 
we  have  a  name  for  each  of  the  elementary  feelings  which 
compose   them;    but   brevity   of    description^  and  clearness 
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(whicb  often  depends  very  much  on  brevity,)  are  greatly  pro- 
moted by  giving  distinctive  names  not  to  the  elements  alone, 
but  also  to  all  combinations  which  are  of  frequent  recurrence. 
On  this  occasion  I  cannot  do  better  than  quote  from  Dr. 
Wheweli*^  some  of  the  excellent  remarks  which  he  has  made 
on  this  important  branch  of  our  subject. 

^'The  meaning  of  [descriptive]  technical  terms  can  be 
fixed  in  the  first  instance  only  by  convention,  and  can 
be  made  intelligible  only  by  presenting  to  the  senses  that 
which  the  terms  are  to  signify.  Tbe  knowledge  of  a  colour 
by  its  name  can  only  be  taught  through  the  eye.  No 
description  can  convey  to  a  hearer  what  we  mean  by  apple- 
green  or  Frenchrgrejf,  It  might,  perhaps,  be  supposed  that, 
in  the  first  example,  the  term  apple^  referring  to  so  familiar 
an  object,  sufficiently  suggests  the  colour  intended.  But  it 
may  easily  be  seen  that  this  is  not  true ;  for  apples  are  of 
many  different  hues,  of  green,  and  it  is  only  by  a  conventional 
selection  that  we  can  appropriate  the  term  to  one  special 
shade.  When  this  appropriation  is  once  made,  the  term 
refers  to  tbe  sensation,  and  not  to  the  parts  of  the  term ;  for 
these  enter  into  the  compound  merely  as  a  help  to  the  memory, 
whether  the  suggestion  be  a  natural  connexion  as  in  '  apple- 
green,'  or  a  casual  one  as  in  *  French -grey.'  In  order  to 
derive  due  advantage  from  technical  terms  of  the  kind,  they 
must  be  associated  immediately  with  the  perception  to  which 
they  belong ;  ahd  not  connected  with  it  through  the  vague 
usiiges  of  common  language.  The  memory  must  retain  the 
sensation ;  and  the  technical  word  must  be  understood  as 
directly  as  the  most  familiar  word,  and  more  distinctly.  When 
we  find  such  terms  as  tin-white  or  pinchbeck-hrown,  the  metallic 
colour  so  denoted  ought  to  start  up  in  our  memory  without 
delay  or  search. 

^'This,  which  it  is  most  important  to  recollect  with 
respect  to  the  simpler  properties  of  bodies,  as  (olour  and 
form,  is  no  less  true  with  respect  to  more  compound  notions. 
In  all  cases  the  term  is  fixed  to  a  peculiar  meaning  by  con- 
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vention ;  and  the  student^  in  order  to  use  the  word,  must  be 
completely  familiar  with  the  convention,  so  that  he  has  no 
need  to  frame  conjectures  from  the  word  itself.  Such  con- 
jectures would  always  be  insecure,  and  often  erroneous.  Thus 
the  term  papilionaceous  applied  to  a  flower  is  employed  to 
indicate,  not  only  a  resemblance  to  a  butterfly,  but  a  resem- 
blance arising  from  five  petals  of  a  certain  peculiar  shape 
and  arrangement;  and  even  if  the  resemblance  were  much 
stronger  than  it  is  in  such  cases,  yet,  if  it  were  produced  in  ^ 
different  way,  as  for  example,  by  one  petal,  or  two  only,  in- 
stead of  a  *  standard/  two  *  wings,'  and  a  '  keeF  consisting  of 
two  parts  more  or  less  united  into  one,  we  should  be  no  longer 
justified  in  speaking  of  it  as  a  '  papilionaceous'  flower.'' 

When,  however,  the  thing  named  is,  as  in  this  last  case, 
a  combination  of  simple  sensations,  it  is  not  necessary,  in 
order  to  learn  the  meaning  of  the  word,  that  the  student  should 
refer  back  to  the  sensations  themselves;  it  may  be  com- 
municated to  him  through  the  medium  of  other  words ;  the 
terms,  in  short,  may  be  defined.  But  the  names  of  elementary 
sensations,  or  elementary  feelings  of  any  sort,  cannot  be 
defined;  nor  is  there  any, mode  of  making  their  signification 
known  but  by  making  the  learner  experience  the  sensation, 
or  referring  him,  through  some  known  mark,  to  his  remem- 
brance of  having  experienced  it  before.  Hence  it  is  only  the 
impressions  on  the  outward  senses,  or  those  inward  feelings 
which  are  connected  in  a  very  obvious  and  uniform  manner 
with  outward  objects,  that  are  really  susceptible  of  an  exact 
descriptive  language.  The  countless  variety  of  sensations 
which  arise,  for  instance,  from  disease,  or  from  peculiar  phy- 
siological states,  it  would  be  in  vain  to  attempt  to  name ;  for 
as  no  one  can  judge  whether  the  sensation  I  have  is  the  same 
with  his,  the  name  cannot  have,  to  us  two,  real  community  of 
meaning.  The  same  may  be  said,  to  a  considerable  extent, 
of  purely  mental  feelings.  But  in  some  of  the  sciences  which 
are  convei*sant  with  external  objects,  it  is  scarcely  possible  to 
surpass  the  perfection  to  which  this  quality  of  a  philosophical 
language  has  been  carried. 
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'  '^The  formation*  of  an  exact  and  extensive  descriptive 
language  for  botany  has  been  executed  with  a  degree  of 
skill  and  felicity^  which^  before  it  was  attained^  could  hardly 
have  been  dreamt  of  as  attainable.  Every  part  of  a  plant 
has  been  named;  and  the  form  of  every  part,  even  the  most 
minute,  has  had  a  large  assemblage  of  descriptive  terms  ap- 
propriated to  it,  by  means  of  which  the  botanist  can  convey 
and  receive  knowledge  of  form  and  structure,  as  exactly  as 
if  each  minute  part  were  presented  to  him  vastly  magnified. 

This  acquisition  was  part  of  the  Linnsean  reform 

'  Tournefort,^  says  Decandolle,  *  appears  to  have  been  the  first 
who  really  perceived  the  utility  of  fxing  the  sense  of  terms 
in  such  a  way  as  always  to  employ  the  same  word  in  the  same 
sense,  and  always  to  express  the  same  idea  by  the  same  words  ; 
but  it  was  Linnaeus  who  really  created  and  fixed  this  botauical 
language,  and  this  is  his  fairest  claim  to  glory,  for  by  this 
fixation  of  language  he  has  shed  clearness  and  precision  over 
all  parts  of  the  science.^ 

"  It  is  not  necessary  here  to  give  any  detailed  account  of 
the  terms  of  botany.  The  fundamental  ones  have  been  gra- 
dually introduced,  as  the  parts  of  plants  were  more  carefully 
and  minutely  examined.  Thus  the  flower  was  necessarily 
distinguished  into  the  calyx,  the  corolla^  the  stamens^  and  the 
pistils  ;  the  sections  of  the  corolla  were  termed  petals  by 
Columna ;  those  of  the  calyx  were  called  s^als  by  Necker. 
Sometimes  terms  of  greater  generality  were  devised ;  as  pe^ 
rianlA,  to  include  the  calyx  and  corolla,  whether  one  or  both 
of  these  were  present;  pericarp,  for  the  part  enclosing  the 
grain,  of  whatever  kind  it  be,  fruit,  nut,  pod,  &a  And  it 
may  easily  be  imagined,  that  descriptive  terms  may,  by  defi- 
nition and  combination,  become  very  numerous  and  distinct. 
Thus  leaves  may  be  called  pinnatifid,  pinnatipartite,  pinnati- 
sect,  pinnatilobate,  palmatijid,  palmatipartUe,  &c.,  and  each  of 
these  words  designates  diflerent  combinations  of  the  modes  and 
extent  of  the  divisions  of  the  leaf  with  the  divisions  of  its  outline. 

♦  Bist,  Sc.  Jd.  u.  Ill— 118. 
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In  some  cases,  arbitrary  numerical  relations  are  introduced 
into  the  definition  :  thus,  a  leaf  is  called  bilobaie,  when  it  i^ 
divided  into  two  parts  by  a  notch ;  but  if  the  notch  go  to  the 
middle  of  its  length,  it  is  bifid;  if  it  go  near  the  base  of  the 
leaf,  it  is  bipartite ;  if  to  the  base,  it  is  bisect.  Thus,  too,  a 
pod  of  a  cruciferous  plant  is  a  siliqua,  if  it  is  four  times  as 
long  as  it  is  broad,  but  if  it  be  shorter  than  this  it  is  a  silieifla. 
Such  terms  being  established,  the  form  of  the  very  complex 
leaf  or  frond  of  a  fern  (Hymenophyllum  Wilsoni)  is  exactly 
conveyed  by  the  following  phrase: — 'fronds  rigid  pinnate, 
pinn»  recurved  subunilateral,  pinnatifid,  the  segments  linear 
undivided  or  bifid,  spinulpso-serrate/ 

"  Other  characters,  as  well  as  form,  are  conveyed  with  the 
like  precision :  Colour  by  means  of  a  classified  scale  of  colours. 

This  was  done  with  most  precision  by  Werner, 

and  his  «cale  of  colours  is  still  the  most  usual  standard  of 
naturalists.  Werner  also  introduced  a  more  exact  terminology 
with  regard  to  other  characters  which  are  important  in  mine* 
ralogy,  as  lustre,  hardness.  But  Mohs  improved  upon  this 
step  by  giving  a  numerical  scale  of  hardness,  in  which  talc  is 

1,  gypsum  2,  calc  spar  8,  and  so  on Some  properties, 

as  specific  gravity,  by  their  definition  give  at  once  a  numerical 
measure;  and  others,  as  crystalline  form,  require  a  very  con- 
siderable array  of  mathematical  calculation  and  reasoning,  to 
point  out  their  relations  and  gradations/' 

§  3.  Thus  far  of  Descriptive  Terminology,  or  of  the 
language  requisite  for  placing  on  record  our  observation  of 
individual  instances.  But  when  we  proceed  from  this 
to  Induction,  or  rather  to  that  comparison  of  observed 
instances  which  is  the  preparatory  step  towards  it,  we  stand 
in  need  of  an  additional  and  a  different  sort  of  general 
names. 

Whenever,  for  purposes  of  Induction,  we  find  it  necessary 
to  introduce  (in  Dr.  Whewell's  phraseology)  some  new  general 
conception ;  that  is,  whenever  the  comparison  of  a  set  of 
phenomena  leads  to  the  recognition  in  them  of  some  common 
circumstance,  which,  our  attention  not  having  been  directed 
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to  it  on  any  former  occasion,  is  to  us  «  new  phenomenon ; 
it  is  of  importance  that  this  new  conception^  or  this  new 
result  of  abstraction^  should  have  a  name  appropriated  to  it ; 
especially  if  the  circumstance  it  involves  be  one  which  leads 
to  many  consequences,  or  which  is  likely  to  be  found  also  in 
other  classes  of  phenomena.  No  doubt,  in  most  cases  of  the 
kind,  the  meaning  might  be  conveyed  by  joining  together 
several  words  already  in  use.  But  when  a  thing  has  to  be 
ofben  spoken  of,  there  are  more  reasons  than  the  saving  of 
time  and  space,  for  speaking  of  it  in  the  most  concise  manner 
possible.  What  darkness  would  be  spread  over  geometrical 
demonstrations,  if  wherever  the  word  circle  is  used,  the 
definition  of  a  circle  were  inserted  instead  of  it.  In  mathe- 
matics and  its  applications,  where  the  nature  of  the  processes 
demands  that  the  attention  should  be  strongly  concentrated, 
but  does  not  require  that  it  should  be  widely  difi^sed,  the 
importance  of  concentration  also  in  the  expressions  has  always 
been  duly  felt;  and  a  mathematician  no  sooner  finds  that 
he  shall  often  have  occasion  to  speak  of  the  same  two 
things  together,  than  he  at  once  creates  a  term  to  express 
them  whenever  combined :  just  as,  in  his  algebraical  opera- 

f)  due 

tions,  he  substitutes  for  {a^  +  5**)  ^>  or  for  ^  +  -  +  ^  +  fee,  the 

single  letter  P,  Q,  or  S ;  not  solely  to  shorten  his  symbolical 
expressions,  but  to  simplify  the  purely  intellectual  part  of  his 
operations,  by  enabling  the  mind  to  give  its  exclusive  atten- 
tion to  the  relation  between  the  quantity  S  and  the  other 
quantities  which  enter  into  the  equation,  without  being  dis- 
tracted by  thinking  unnecessarily  of  the  parts  of  which  S  is 
itself  composed. 

But  there  is  another  reason,  in  addition  to  that  of  pro- 
moting perspicuity,  for  giving  a  brief  and  compact  name  to 
each  of  the  more  considerable  results  of  abstraction  which 
are  obtained  in  the  course  of  our  intellectual  phenomena. 
By  naming  them,  we  fix  our  attention  upon  them ;  we  keep 
them  more  constantly  before  the  mind.  The  names  are 
remembered,  and  being  remembered,  suggest  their  definition  ; 
while  if  instead  of  specific  and  characteristic  names,  the 
VOL.  n.  17 
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meaning  had  been  expressed  by  putting  together  a  number 
of  other  names^  that  particular  combination  of  words  alr^dj 
in  common  use  for  other  purposes  would  have  had  nothing  to 
make  itself  remembered  by.  If  we  want  to  render  a  par- 
ticular combination  of  ideas  permanent  in  the  mind^  there  is 
nothing  which  clenches  it  like  a  name  specially  devoted  to 
express  it.  If  mathematicians  had  been  obliged  to  speak 
of  ''that  to  which, a  quantity^  in  increasing  or  diminishing, 
is  always  approaching  nearer,  so  that  the  difference  becomes 
less  than  any  assignable  quantity,  but  to  which  it  never 
becomes  exactly  equal/^  instead  of  expressing  all  this  by  the 
simple  phrase,  ''  the  limit  of  a  quantity/'  we  should  probably 
have  long  remained  without  most  of  the  important  truths 
which  have  been  discovered  by  means  of  the  relation  between 
quantities  of  various  kinds  and  their  limits.  If  instead  of 
speaking iof  momentum,  it  had  been  necessary  to  say,  ''the 
product  of  the  number  of  units  of  velocity  in  the  velocity  by 
the  number  of  units  of  mass  in  the  mass,''  many  of  the  dyna- 
mical truths  now  apprehended  by  means  of  this  complex 
idea  would  probably  have  escaped  notice,  for  want  of  recalling^ 
the  idea  itself  with  sufficient  readiness  and  familiarity.  And 
on  subjects  less  remote  from  the  topics  of  popular  discussion, 
whoever  wishes  to  draw  attention  to  some  new  or  unfamiliar 
distinction  among  things,  will  find  no  way  so  sure  as  to 
invent  or  select  suitable  names  for  the  express  purpose  of 
marking  it. 

A  volume  devoted  to  explaining  what  the  writer  means 
by  civilization,  does  not  raise  so  vivid  a  conception  of  it 
as  the  single  expression,  that  Civilization  is  a  different  thing 
from  Cultivation ;  the  cx)mpactness  of  that  brief  designation 
for  the  contrasted  quality  being  an  equivalent  for  a  long 
discussion.  So,  if  we  would  impress  forcibly  upon  the 
understanding  and  memory  the  distinction  between  the  two 
different  conceptions  of  a  representative  government,  we 
cannot  more  effectually  do  so  than  by  saying  that  Delegation 
is  not  Eepresentation.  Hardly  any  original  thoughts  on 
mental  or  social  subjects  ever  make  their  way  among  man- 
kind, or  assume  their  proper  importance  in  the  minds  even  of 
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tbeir  iaventors^  until  aptly-selected  words  or  phrases  have^  as 
it  were;  nailed  them  down  and  held  them  fast. 

§  4.  Of  the  three  essential  parts  of  a  philosophical 
language^  we  have  now  mentioned  two :  a  terminology  suited 
for  describing  with  precision  the  individual  facts  observed; 
and  a  name  for  every  common  property  of  any  importance  or 
interest,  which  we  detect  by  comparing  those  facts :  including 
(as  the  concretes  corresponding  to  those  abstract  terms)  names 
for  the  classes  which  we  artificially  construct  in  virtue  of  those 
properties,  or  as  many  of  them,  at  least,  as  we  ]iave  frequent 
occasion  to  predicate  anything  of. 

But  there  is  a  sort  of  classes,  for  the  recognition  of 
which  no  such  elaborate  process  is  necessary,-  because  each 
of  them  is  marked  out  from  all  others  not  by  some  one 
property,  the  detection  of  which  may  depend  on  a.  difficult 
act  of  abstraction,  but  by  its  properties  generally.  I  mean, 
the  Kinds  of  things,  in  the  sense  which,  in  this  treatise,  has 
been  specially  attached  to  that  term.  By  a  Kind,  it  will  be 
remembered,  we  mean  one  of  those  classes  which  are  distin- 
guished from  all  others  not  by  one  or  a  few  definite  properties, 
but  by  an  unknown  multitude  of  them :  the  combination  of 
properties  on  which  the  class  is  grounded,  being  a  mere  index 
to  an  indefinite  number  of  other  distinctive  attributes.  The 
cliiss  horse  is  a  Kind,  because  the  things  which  agree  in 
possessing  the  characters  by  which  we  recognise  a  horse, 
agree  in  a  great  number  of  other  properties,  as  we  know,  and, 
it  cannot  be  doubted,  in  many  more  than  we  know.  Animal, 
again,  is  a  Kind,  because  no  definition  that  could  be  given  of 
the  name  animal  could  either  exhaust  the  properties  common 
to  all  animals,  or  supply  premises  from  which  the  remainder 
of  those  properties  could  be  inferred.  But  a  combination  of 
properties -which  does  not  give  evidence  of  the  existence  of  any 
other  indepeudent  peculiarities,  does  not  constitute  a  Kind. 
White  horse,  therefore,  is  not  a  Kind ;  because  horses  which 
agree  in  whiteness,  do  not  agree  in  anything  else,  except  the 
qualities  common  to  all  horses,  and  whatever  may  be  the 
causes  or  effects  of  that  particular  colour. 

17-2 
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On  the  principle  that  there  should  be  a  name  for  eyeiy- 
thing  which  we  have  frequent  occasion  to  make  assertions 
about^  there  ought  evidently  to  be  a  name  for  every  Kind ;  for 
as  it  is  the  very  meaning  of  a  Kind  that  the  individuals  com- 
posing it  have  an  indefinite  multitude  of  properties  in  common, 
it  follows  that,  if  not  with  our  present  knowledge,  yet  with 
that  which  we  may  hereafter  acquire,  the  Kind  is  a  subject  to 
which  there  will  have  to  be  applied  many  predicates.  The 
third  component  element  of  a  philosophical  language,  there- 
fore, is  that  there  shall  be  a  name  for  every  Kind.  In 
other  words,  there  must  not  only  be  a  terminology,  but  also  a 
nomenclature. 

The  words  Nomenclature  and  Terminology  are  employed 
by  most  authors  almost  indiscriminately ;  Dr.  Whewell  being, 
s^  far  as  I  am  aware,  the  first  writer  who  has  regularly  assigned 
to  the  two  words  different  meanings.  The  distinction  how- 
ever which  he  has  drawn  between  them  being  real  and 
important,  his  example  is  likely  to  be  followed;  and  (as  is  apt 
to  be  the  case  when  such  innovations  in  language  are  felici- 
tously made)  a  vague  sense  of  the  distinction  is  found  to  have 
influenced  the  employment  of  the  terms  in  common  practice, 
before  the  expediency  had  been  pointed  out  of  discriminating 
them  philosophically.  Every  one  would  say  that  the  reform 
effected  by  Lavoisier  and  Guyton-Morveau  in  the  language  of 
chemistry  consisted  in  the  introduction  of  a  new  nomencla- 
ture, not  of  a  new  terminology.  Linear,  lanceolate,  oval,  or 
oblong,  serrated,  dentate,  or  crenate  leaves,  are  expressions 
forming  part  of  the  terminology  of  botany,  while  the  names 
"Viola  odorata,'*  and  "  Ulex  Europseus/'  belong  to  its  nomen- 
clature. 

A  nomenclature  may  be  defined,  the  collection  of  the  names 
of  all  the  Kinds  with  which  any  branch  of  knowledge  is  con- 
versant ;  or  more  properly,  of  all  the  lowest  Kinds,  or  itifima 
9pecie9 — those  which  may  be  subdivided  indeed,  but  not  into 
Kinds,  and  which  generally  accord  with  what  in  natural 
history  are  termed  simply  species.  Science  possesses  two 
splendid  examples  of  a  systematic  nomenclature;  that  of 
plants  and  animals,  constructed  by  Linnseus  and  his  successors. 
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and  that  of  chemistry^  which  we  owe  to  the  illustrioas  group 
of  chemists  who  flourished  in  France  towards  the  close  of  the 
eighteenth  century.  In  these  two  departments,  not  only  has 
every  known  species,  or  lowest  Kind^  a  name  assigned  to  it, 
but  when  new  lowest  Kinds  are  discovered,  names  are  at  once 
given  to  them  on  an  uniform  principle.  lu  other  sciences  the 
nomenclature  is  not  at  present  constructed  on  any  system^ 
either  because  the  species  to  be  named  are  not  numerous 
enough  to  require  one,  (as  in  geometry  for  example,)  or  because 
no  one  has  yet  suggested  a  suitable  principle  for  such  a  system,  , 
as  in  mineralogy ;  in  which  the  want  of  a  scientifically  con- 
structed nomenclature  is  now  the  principal  cause  which  retards 
the  progress  of  the  science. 

§  5.  A  word  which  carries  on  its  face  that  it  belongs  to  a 
nomenclature,  seems  at  first  sight  to  differ  from  other  concrete 
general  names  in  this — ^that  its  meaning  does  not  reside  in  its 
connotation,  in  the  attributes  implied  in  it,  but  in  its  denota- 
tion, that  is,  in  the  particular  group  of  things  which  it  is 
appointed  to  designate ;  and  cannot,  therefore,  be  unfolded  by 
means  of  a  definition,  but  must  be  made  known  in  another 
way.  This  opinion,  however,  appears  to  me  erroneous.  Words 
belonging  to  a  nomenclature  differ,  I  conceive,  from  other 
words  mainly  in  this,  that  besides  the  ordinary  connotation, 
they  have  a  peculiar  one  of  their  own:  besides  connoting 
certain  attributes,  they  also  connote  that  those  attributes  are 
distinctive  of  a  Kind.  The  term  '^peroxide  of  iron,'^  for 
example,  belonging  by  its  form  to  the  systematic  nomencla- 
ture of  chemistry,  bears  on  its  face  that  it  is  the  name  of  a 
peculiar  Kind  of  substance.  It  moreover  connotes,  like  the 
name  of  any  other  class,  some  portion  of  the  properties  common 
to  the  class ;  in  this  instance  the  property  of  being  a  com- 
pound of  iron  and  the  largest  dose  of  oxygen  with  which  iron 
will  combine.  These  two  things,  the  fact  of  being  such  a 
compound,  and  the  fact  of  being  a  Kind,  constitute  the  conno- 
tation of  the  name  peroxide  of  iron.  When  we  say  of  the  sub- 
stance before  us,  that  it  is  the  peroxide  of  iron,  we  thereby 
assert^  first,  that  it  is  a  compound  of  iron  and  a  maximum  of 
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oxj'gen,  and  next^  that  the  substance  so  composed  is  a  peculiar 
Kind  of  substance. 

Now,  this  second  part  of  the  connotation  of  any  word 
belonging  to  a  nomenclature  is  as  essential  a  portion  of  its 
meaning  as  the  first  part,  while  the  definition  only  declares 
the  first :  and  hence  the  appearance  that  the  signification  of 
such  terms  cannot  be  conveyed  by  a  definition  :  which  appear- 
ance, however,  is  fallacious.  The  name  Viola  odorata  denotes 
a  Kind,  of  which  a  certain  number  of  characters,  sufficient  to 
distinguish  it,  are  enunciated  in  botanical  works.  This 
enumeration  of  characters  is  surely,  as  in  other  cases,  a  defini- 
tion of  the  name.  No,  say  some,  it  is  not  a  definition,  for  the 
name  Viola  odorata  does  not  mean  those  characters ;  it  means 
that  particular  group  of  plants,  and  the  characters  are  selected 
from  among  a  much  greater  number,  merely  as  marks  by  which 
to  recognise  the  group.  But  to  this  I  reply,  that  the  name 
does  not  mean  that  group,  for  it  would  be  applied  to  that  group 
no  longer  than  while  the  group  is  believed  to  be  an  infma 
species;  if  it  were  to  be  discovered  that  several  distinct  Kinds 
have  been  confounded  under  this  one  name,  no  one  would  any 
longer  apply  the  name  Viola  odorata  to  the  whole  of  the  group, 
but  would  apply  it,  if  retained  at  all,  to  one  only  of  the  Kinds 
contained  therein.  What  is  imperative,  therefore,  is  not  that 
the  name  shall  denote  one  particular  collection  of  objects,  bat 
that  it  shall  denote  a  Kind,  and  a  lowest  Kind.  The  form  of 
the  name  declares  that,  happen  what  will,  it  is  to  denote  an 
infima  species  ;  and  that,  therefore,  the  properties  which  it  con- 
notes, and  which  are  expressed  in  the  definition,  are  to  be  con- 
noted by  it  no  longer  than  while  we  continue  to  believe  that 
those  properties,  when  found  together,  indicate  a  Kind,  and 
that  the  whole  of  them  are  found  in  no  more  than  one  Kind. 

With  the  addition  of  this  peculiar  connotation,  implied 
in  the  form  of  every  word  which  belongs  to  a  systematic 
nomenclature;  the  set  of  characters  which  is  employed  to 
discriminate  each  Kind  from  all  other  Kinds  (and  which  is  a 
real  definition)  constitutes  as  completely  as  in  any  other  case 
the  whole  meaning  of  the  term.  It  is  no  objection  to  say 
that  (as  is  often  the  case  in  natural  history)  the  set  of  charao- 
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ters  may  be  changed,  and  another  substituted  as  being  better 
suited  for  the  purpose  of  distinction,  while  the  word,  still  con- 
tinuing to  denote  the  same  group  of  things,  is  not  considered 
to  have  changed  its  meaning.  For  this  is  no  more  than  may 
happen  in  the  case  of  any  other  general  name :  we  may,  in 
reforming  its  connotation,  leave  its  denotation  untouched; 
and  it  is  generally  desirable  to  do  so.  The  connotation, 
however,  is  not  the  less  for  this  the  real  meaning,  for  we  at 
once  apply  the  name  wherever  the  characters  set  down  in  the 
definition  are  found ;  and  that  which  exclusively  guides  us  in 
applying  the  term,  must  constitute  its  signification.  If  we 
find,  contrary  to  our  previous  belief,  that  the  characters  are 
not  peculiar  to  one  species,  we  cease  to  use  the  term  coexten- 
sively  with  the  characters ;  but  then  it  is  because  the  other 
portion  of  the  connotation  fails ;  the  condition  that  the  class 
must  be  a  Kind.  The  connotation,  therefore,  is  still  the 
meaning ;  the  set  of  descriptive  characters  is  a  true  definition ; 
and  the  meaning  is  unfolded,  not  indeed  (as  in  other  cases)  by 
the  definition  alone,  but  by  the  definition  and  the  form  of  the 
word  taken  together. 

§  6.  We  have  now  analysed  what  is  implied  in  the  two 
principal  requisites  of  a  philosophical  language;  first,  pre- 
cision, or  definiteness,  and  secondly,  completeness.  Any  fur- 
ther remarks  on  the  mode  of  constructing  a  nomenclature  must 
be  deferred  until  we  treat  of  Classification;  the  mode  of  naming 
the  Kinds  of  things  being  necessarily  subordinate  to  the  mode 
of  arranging  those  Kinds  into  larger  classes.  With  respect  to 
the  minor  requisites  of  terminology,  some  of  them  are  well 
stated  and  illustrated  in  the  "  Aphorisms  concerning  the  Lan- 
guage of  Science,"  included  in  Dr.  WhewelPs  PAilosopA^  of 
the  Inductive  Sciences*  These,  as  being  of  secondary  impor- 
tance in  the  peculiar  point  of  view  of  Logic,  I  shall  not  further 
refer  to,  but  shall  confine  my  observations  to  one  more  quality, 
which,  next  to  the  two  already  treated  of,  appears  to  be  the 
most  valuable  which  the  language  of  science  can  possess.  Of 
this  quality  a  general  notion  may  be  conveyed  by  the  fol- 
lowing aphorism : 
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Whenever  the  nature  of  the  subject  permits  our  reasoning 
processes  to  be^  without  danger^  carried  on  mechanically^  the 
language  should  be  constructed  on  as  mechanical  principles 
as  possible ;  while  in  the  contrary  case^  it  should  be  so  con- 
.  structed  that  there  shall  be  the  greatest  possible  obstacles  to 
a  merely  mechanical  use  of  it; 

I  am  aware  that  this  maxim  requires  much  explanation, 
which  I  shall  at  once  proceed  to  give.  And  firsts  as  to  what 
is  meant  by  using  a  language  mechanically.  The  complete  or 
extreme  case  of  the  mechanical  use  of  language,  is  when  it  is 
used  without  any  consciousness  of  a  meanings  and  with  only  the 
consciousness  of  using  certain  visible  or  audible  marks  in  con- 
formity to  technical  rules  previously  laid  down.  This  extreme 
case  is  nowhere  realized  except  in  the  figures  of  arithmetic,  and 
still  more,  the  symbols  of  algebra,  a  language  unique  in  its 
kind,  and  approaching  as  nearly  to  perfection,  for  the  purposes 
to  which  it  is  destined,  as  can,  perhaps,  be  said  of  any  creation 
of  the  fiuman  mind.  Its  perfection  consists  in  the  complete- 
ness of  its  adaptation  to  a  purely  mechanical  use.  The  symbols 
are  mere  counters,  without  even  the  semblance  of  a  meaning 
apart  from  the  convention  which  is  renewed  each  time  they 
are  employed,  and  which  is  altered  at  each  renewal,  the  same 
symbol  a  ox  x  being  used  on  different  occasions  to  represent 
things  which  (except  that,  like  all  things,  they  are  susceptible 
of  being  numbered)  have  no  property  in  common.  There  is 
nothing,  therefore,  to  distract  the  mind  from  the  set  of  mecha- 
nical operations  which  are  to  be  performed  upon  the  symbols, 
such  as  squaring  both  sides  of  the  equation,  multiplying  or 
dividing  them  by  the  same  or  by  equivalent  symbols,  and  so 
forth.  Each  of  these  operations,  it  is  true,  corresponds  to  a 
syllogism;  represents  one  step  of  a  ratiocination  relating  not  to 
the  symbols,  but  to  the  things  signified  by  them.  But  as  it  has 
been  found  practicable  to  frame  a  technical  form,  by  conform- 
ing to  which  we  can  make  sure  of  finding  the  conclusion  of 
the  ratiocination,  our  end  can  be  completely  attained  without 
our  ever  thinking  of  anything  but  the  symbols.  Being  thus 
intended  to  work  merely  as  mechanism,  they  have  the  quali- 
ties which  mechanism  ought  to  have.    They  are  of  the  least 
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possible  bulk,  so  that  they  take  up  scarcely  any  room,  and 
waste  no  time  in  their  manipulation ;  they  are  compact,  and 
fit  so  closely  together  that  the  eye  can  take  in  the  whole  at 
once  of  almost  every  operation  which  they  are  employed  to 
perform. 

These  admirable  properties  of  the  symbolical  language  of 
mathematics  have  made  so  strong  an  impression  on  the  minds 
of  many  thinkers,  as  to  have  led  them  to  consider  the  symbo- 
lical language  in  question  as  the  ideal  type  of  philosophical 
language  generally ;  to  think  that  names  in  general,  or  (as 
they  are  fond  of  calling  them)  sio^ns,  are  fitted  for  the  purposes 
of  thought  in  proportion  as  they  can  be  made  to  approximate 
to  the  compactness,  the  entire  unmeaningness,  and  the  capa- 
bility of  being  used  as  counters  without  a  thought  of  what 
they  represent,  which  are  characteristic  of  the  a  and  d,  the  x 
and  y,  of  algebra.  This  notion  has  led  to  sanguine  views  of 
the  acceleration  of  the  progress  of  science  by  means  which, 
I  conceive,  cannot  possibly  conduce  to  that  end,  and  forms 
part  of  that  exaggerated  estimate  of  the  influence  of  signs, 
which  has  contributed  in  no  small  degree  to  prevent  the 
real  laws  of  our  intellectual  operations  from  being  rightly 
understood. 

In  the  first  place,  a  set  of  signs  by  which  we  reason  without 
consciousness  of  their  meaning,  can  be  serviceable,  at  most, 
only  in  our  deductive  operations.  In  our  direct  inductions 
we  cannot  for  a  moment  dispense  with  a  distinct  mental  image 
of  the  phenomena,  since  the  whole  operation  turns  on  a  per- 
ception of  the  particulars  in  which  those  phenomena  agree 
and  differ.  But,  further,  this  reasoning  by  counters  is  only 
suitable  to  a  very  limited  portion  even  of  our  deductive  pro- 
cesse&  In  our  reasonings  respecting  numbers,  the  only 
general  principles  which  we  ever  have  occasion  to  introduce, 
are  these.  Things  which  are  equal  to  the  same  thing  are  equal 
to  one  another,  and  The  sums  or  difierences  of  equal  things 
are  equal ;  with  their  various  corollaries.  Not  only  can  no 
hesitation  ever  arise  respecting  the  applicability  of  these  prin- 
ciples, since  they  are  true  of  all  magnitudes  whatever;  but 
every  possible  application  of  which  they  are  susceptible^  may 
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be  reduced  to  a  technical  rule;  and  such,  in  fact,  the  rules  of 
the  calculus  are.  But  if  the  symbols  represent  any  other 
things  than  mere  numbers,  let  us  say  even  straight  or  curve 
lines,  we  have  then  to  apply  theorems  of  geometry  not  true  of 
all  lines  without  exception,  and  to  select  those  which  are  true 
of  the  lines  we  are  reasoning  about.  And  how  can  we  do  this 
unless  we  keep  completely  in  mind  what  particular  linas  these 
are?  Since  additional  geometrical  truths  may  be  introduced 
into  the  ratiocination  in  any  stage  of  its  progress,  we  cannot 
suffer  ourselves,  during  even  the  smallest  part  of  it,  to  use  the 
names  mechanically  (as  we  use  algebraical  symbols)  without 
an  image  annexed  to  them.  It  is  only  after  ascertaining  that 
the  solution  of  a  question  concerning  lines  can  be  made  to 
depend  on  a  previous  question  concerning  numbers,  or  in 
other  words  after  the  question  has  been  (to  speak  technically) 
reduced  to  an  equation,  that  the  unmeaning  signs  become 
available,  and  that  the  nature  of  the  facts  themselves  to  which 
the  investigation  relates  can  be  dismissed  from  the  mind.  Up 
to  the  establishment  of  the  equation,  the  language  in  which 
mathematicians  carry  on  their  reasoning  does  not  differ  in 
character  from  that  employed  by  close  reasoners  on  any  other 
kind  of  subject. 

•  I  do  not  deny  that  every  correct  ratiocination,  when 
thrown  into  the  syllogistic  shape,  is  conclusive  from  the  mere 
form  of  the  expression,  provided  none  of  the  terms  used  be 
ambiguous ;  and  this  is  one  of  the  circumstances  which  have 
led  some  writers  to  think  that  if  all  names  were  so  judiciously 
constructed  and  so  carefully  defined  as  not  to  admit  of  any 
ambiguity,  the  improvement  thus  made  in  language  would 
not  only  give  to  the  conclusions  of  every  deductive  science 
the  same  certainty  with  those  of  mathematics,  but  would 
reduce  all  reasonings  to  the  application  of  a  technical  form, 
and  enable  their  conclusiveness  to  be  rationally  assented  to 
after  a  merely  mechanical  process,  as  is  undoubtedly  the  case 
in  algebra.  But,  if  we  except  geometry,  the  conclusions  ot 
which  are  already  as  certain  and  exact  as  they  can  be  made^ 
there  is  no  science  but  that  of  number^  in  which  the  practical 
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validity  of  a  reasoning  can  be  apparent  to  any  person  who  has 
looked  only  at  the  reasoning  itself.  Whoever  has  assented 
to  what  was  said  in  the  last  Book  concerning  the  case  of 
the  Composition  of  Causes,  and  the  still  stronger  case  of  the 
entire  supersession  of  one  set  of  laws  by  another,  is  aware 
that  geometry  and  algebra  are  the  only  sciences  of  which  tiie 
propositions  are  categorically  true :  tlie  general  propositions  of 
all  other  sciences  are  true  only  hypothetically,  supposing  thiit 
no  counteracting  cause  happens  to  interfere.  A  conclusion, 
therefore,  however  correctly  deduced,  in  point  of  form,  from 
admitted  laws  of  nature,  will  have  no  other  than  an  hypo- 
thetical certainty.  At  every  step  we  must  assure  ourselves 
that  no  other  law  of  nature  has  superseded,  or  intermingled 
its  operation  with,  those  which  are  the  premises  of  the 
reasoning;  and  how  can  this  be  done  by  merely  looking  at 
the  words?  We  must  not  only  be  constantly  thinking  of 
the  phenomena  themselves,  but  we  must  be  constantly  study- 
ing them ;  making  ourselves  acquainted  with  the  peculiarities 
of  every  case  to  which  we  attempt  to  apply  our  general 
principles. 

The  algebraic  notation,  considered  as  a  philosophical  lan- 
guage, is  perfect  in  its  adaptation  to  the  subjects  for  which 
it  is  commonly  employed,  namely  those  of  which  the  investi- 
gations have  already  been  reduced  to  the  ascertainment  of  a 
relation  between  numbers.  But,  admirable  as  it  is  for  its 
own  purpose,  the  properties  by  which  it  is  rendered  such  are 
so  far  from  constituting  it  the  ideal  model  of  philosophical 
language  in  general,  that  the  more  nearly  the  language  of  any 
other  branch  of  science  approaches  to  it,  the  less  fit  that  lan- 
guage is  for  its  own  proper  functions.  On  all  other  subjects, 
instead  of  contrivances  to  prevent  our  attention  from  being 
distracted  by  thinking  of  the  meaning  of  our  signs,  we  ought  , 
to  wish  for  contrivances  to  make  it  impossible  that  we  should 
ever  lose  sight  of  that  meaning  even  for  an  instant. 

With  this  view,  as  much  meaning  as  possible  should  be 
'thrown  into  the  formation  of  the  word  itself;  the  aids  of 
derivation  and  analogy  being  made  available  to  keep  alive  a 
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coDscioasness  of  all  that  is  signified  by  it.  In  this  respect 
those  languages  have  an  immense  advantage  which  form  their 
compounds  and  derivatives  from  native  roots^  like  the  German, 
and  not  from  those  of  a  foreign  or  dead  language,  as  is  so 
much  the  case  with  English,  French,  and  Italian  :  and  the 
best  are  those  which  form  them  according  to  fixed  analogies, 
corresponding  to  the  relations  between  the  ideas  to  be  ex- 
pressed.  All  languages  do  this  more  or  less,  but  especially, 
among  modem  European  languages,  the  German ;  while  even 
that  is  inferior  to  the  Greek,  in  which  the  relation  between 
the  meaning  of  a  derivative  word  and  that  of  its  primitive  is 
in  general  clearly  marked  by  its  mode  of  formation ;  except  in 
the  case  of  words  compounded  with  prepositions,  which  are 
often,  in  both  those  languages,  extremely  anomalous. 

But  all  that  can  be  done,  by  the  mode  of  constructing 
words,  to  prevent  them  from  degenerating  into  sounds  passing 
through  the  mind  without  any  distinct  apprehension  of  what 
they  signify,  is  far  too  little  for  the  necessity  of  the  case. 
Words,  however  well  constructed  originally,  are  always  tend- 
ing, like  coins^  to  have  their  inscription  worn  off  by  passing 
from  hand  to  hand ;  and  the  only  possible  mode  of  reviving 
it  is  to  be  ever  stamping  it  afresh^  by  living  in  the  habitual 
contemplation  of  the  phenomena  themselves,  and  not  resting 
in  our  familiarity  with  the  words  that  express  them.  If  any 
one,  having  possessed  himself  of  the  laws  of  phenomena  as 
recorded  in  words,  whether  delivered  to  him  originally  by 
others,  or  even  found  out  by  himself,  is  content  from  thence- 
forth to  live  among  these  formulee,  to  think  exclusively  of 
them,  and  of  applying  them  to  cases  as  they  arise,  without 
keeping  up  his  acquaintance  with  the  realities  from  which 
these  laws  were  collected — not  only  will  he  continually  fail  in 
his  practical  efforts,  because  he  will  apply  his  formulsd  without 
duly  considering  whether,  in  this  case  and  in  that,  other  laws 
of  nature  do  not  modify  or  supersede  them ;  but  the  formula 
themselves  will  progressively  lose  their  meaning  to  him^  and 
he  will  cease  at  last  even  to  be  capable  of  recognising  with 
certainty  whether  a  case  &Ils  within  the  contemplation  of  his 
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formula  or  not.  It  is,  in  shorty  as  necessary,  on  all  subjects 
not  mathematical^  that  the  things  on  which  we  reason  should 
be  conceived  by  us  in  the  concrete,  and  "  clothed  in  circum- 
stances,'' as  it  is  in  algebra  that  we  should  keep  all  indivi- 
dualizing peculiarities  sedulously  out  of  view. 

With  this  remark  we  close  our  observations  on  the  Philo- 
sophy of  Language. 


CHAPTER  VII. 


OP   CLASSIFICATION,   AS    SUBSIDIARY    TO   INDUCTION, 

§  1.  Theee  is,  as  has  been  frequently  remarked  in  this 
work,  a  classiiieation  of  things,  which  is  inseparable  from  the 
fact  of  giving  them  general  names.  Every  name  which  con- 
notes an  attribute,  divides,  by  that  very  fact,  all  things  what- 
ever into  two  classes,  those  which  have  the  attribute  and  those 
which  have  it  not ;  those  of  which  the  name  can  be  predicated, 
and  those  of  which  it  cannot.  And  the  division  thus  made  is 
not  merely  a  division  of  such  things  as  actually  exist,  or  are 
known  to  exist,  but  of  all  such  as  may  hereafter  be  discovered, 
and  even  of  all  which  can  be  imagined. 

On  this  kind  of  Classification  we  have  nothing  to  add  to 
what  has  previously  been  said.  The  Classification  which 
requires  to  be  discussed  as  a  separate  act  of  the  mind,  is  alto- 
gether different.  In  the  one,  the  arrangement  of  objects  in 
groups,  and  distribution  ot  them  into  compartments,  is  a  mere 
incidental  effect  consequent  on  the  use  of  names  given  for 
another  purpose,  namely  that  of  simply  expressing  some  of 
their  qualities.  In  the  other,  the  arrangement  and  distribution 
are  the  main  object,  and  the  naming  is  secondary  to,  and 
purposely  conforms  itself  to,  instead  of  governing,  that  more 
important  operation. 

Classification,  thus  regarded,  is  a  contrivance  for  the  best 
possible  ordering  of  the  ideas  of  objects  in  our  minds;  for 
causing  the  ideas  to  accompany  or  succeed  one  another  in  such 
a  way  as  shall  give  us  the  greatest  command  over  our  know- 
ledge already  acquired,  and  lead  most  directly  to  the  acqui- 
sition of  more.  The  general  problem  of  Classification,  in 
reference  to  these  purposes,  may  be  slated  as  follows :  To 
provide  that  things  shall  be  thought  of  in  such  groups,  and 
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ihoee  groups  iu  such  an  order,  as  will  best  conduce  to  the 
remembrance  and  to  the  ascertainment  of  their  laws. 

Classification  thus  considered^  differs  from  classification  in 
the  wider  sense^  in  having  reference  to  real  objects  exclusively, 
'  and  not  to  all  that  are  imaginable :  its  object  being  the  due 
co-ordination  in  our  minds  of  those  things  only,  with  the 
properties  of  which  we  have  actually  occasion  to  make  our- 
selves acquainted.  But,  on  the  other  hand,  it  embraces  all 
really  existing  objects.  We  cannot  constitute  any  one  class 
properly,  except  in  reference  to  a  general  division  of  the 
whole  of  nature ;  we  cannot  determine  the  group  in  which  any 
one  object  can  most  conveniently  be  placed,  without  taking 
into  consideration  all  the  varieties  of  existing  objects,  all  at 
least  which  have  any  degree  of  affinity  with  it.  No  one 
family  of  plants  or  animals  could  have  been  rationally  con- 
stituted, except  as  part  of  a  systematic  arrangement  of  all 
plants  or  animals ;  nor  could  such  a  general  arrangement  have 
been  properly  made,  without  first  determining  the  exact  place 
of  plants  and  animals  in  a  general  division  of  nature. 

§  2.  There  is  no  property  of  objects  which  may  not  be 
taken,  if  we  please,  as  the  foundation  for  a  classification  or 
mental  grouping  of  those  objects;  and  in  our  first  attempts 
we  are  likely  to  select  for  that  purpose  properties  which  are 
simple,  easily  conceived,  and  perceptible  on  a  first  view, 
without  any  previous  process  of  thought.  Thus  Tournefort's 
arrangement  of  plants  was  founded  on  the  shape  and  divisions 
of  the  corolla;  and  that  which  is  commonly  called  the  Lin- 
nsean  (though  LinnsBUs  also  suggested  another  and  more 
scientific  arrangement)  was  grounded  chiefly  on  the  number 
of  the  stamens  and  pistils. 

But  these  classifications,  which  are  at  first  recommended 
by  the  facility  they  afford  of  ascertaining  to  what  class  any 
individual  belongs,  are  seldom  much  adapted  to  the  ends  of 
that  Classification  which  is  the  subject  of  our  present  remarks. 
The  Linnsean  arrangement  answers  the  purpose  of  making 
us  think  together  of  all  those  kinds  of  plants  which  possess 
the  same  number  of  stamens  and  pistils ;  but  to  think  of  them 
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in  that  manner  is  of  little  use^  since  we  seldom  have  anything 
to  affirm  in  common  of  the  plants  which  have  a  given  number 
of  stamens  and  pistils.  If  plants  of  the  class  Pentandria, 
order  Monogynia,  agreed  in  any  other  properties,  the  habit  of 
thinking  and  speaking  of  the  plants  under  a  common  designa- 
tion would  conduce  to  our  remembering  those  common  pro- 
perties so  far  as  they  were  ascertained,  and  would  dispose  us 
to  be  on  the  look-out  for  such  of  them  as  were  not  yet  known. 
But  since  this  is  not  the  case,  the  only  purpose  of  thought 
which  the  Linnsean  classification  serves  is  that  of  causing  us 
to  remember,  better  than  we  should  otherwise  have  done,  the 
exact  number  of  stamens  and  pistils  of  every  species  of  plants. 
Now,  as  this  property  is  of  little  importance  or  interest,  the 
remembering  it  with  any  particular  accuracy  is  of  no  moment. 
And,  inasmuch  as,  by  habitually  thinking  of  plants  in  those 
groups,  we  are  prevented  from  habitually  thinking  of  them  in 
groups  which  have  a  greater  number  of  properties  in  common, 
the  effect  of  such  a  classification,  when  systematically  adhered 
to,  upon  our  habits  of  thought,  must  be  regarded  as  mis- 
chievous. 

The  ends  of  scientific  classification  are  best  answered,  when 
the  objects  are  formed  into  groups  respecting  which  a  greater 
number  of  general  propositions  can  be  made,  and  those  pro- 
positions more  important,  than  could  be  made  respecting  any 
other  groups  into  which  the  same  things  could  be  distributed. 
The  properties,  therefore,  according  to  which  objects  are 
classified,  should,  if  possible,  be<  those  which  are  causes  of 
many  other  properties :  or  at  any  rate,  which  are  sure  marks 
of  them.  Causes  are  preferable,  both  as  being  the  surest  and 
most  direct  of  marks,  and  as  being  themselves  the  properties 
on  which  it  is  of  most  use  that  our  attention  should  be 
strongly  fixed.  But  the  property  which  is  the  cause  of  the 
chief  peculiarities  of  a  class,  is  unfortunately  seldom  fitted  to 
serve  also  as  the  diagnostic  of  the  class.  Instead  of  the  cause,  we 
must  generally  select  some  of  its  more  prominent  effects,  which 
may  serve  as  marks  of  the  other  effects  and  of  the  cause. 

A  classification  thus  formed  is  properly  scientific  or  philo- 
sophical, and  is  commonly  called  a  Natural,  in  contradistinc- 
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tion  to  a  Tecbnical  or  Artificial,  classification  or  arrangement. 
The  phrase  Natural  Classification  seems  most  peculiarly  appro- 
priate to  such  arrangements  as  correspond,  in  the  groups 
which  they  form,  to  the  spontaneous  tendencies  of  the  mind, 
by  placing  together  the  objects  most  similar  in  their  general 
aspect:  in  opposition  to  those  technical  systems  which, 
arranging  things  according  to  their  agreement  in  some  cir- 
cumstance arbitrarily  selected,  often  throw  into  the  same 
group  objects  which  in  the  general  aggregate  of  their  pro- 
perties present  no  resemblance,  and  into  different  and  remote 
groups,  others  which  have  the  closest  similarity.  It  is  one  of 
the  most  valid  recommendations  of  any  classification  to  the 
character  of  a  scientific  one,  that  it  shall  be  a  natural  classifi- 
cation in  this  sense  also ;  for  the  test  of  its  scientific  character 
is  the  number  and  importance  of  the  properties  which  can  be 
asserted  in  common  of  all  objects  included  in  a  group ;  and 
properties  on  which  the  general  aspect  of  the  things  depends, 
are,  if  only  on  that  ground,  important,  as  well  as,  in  most 
cases,  numerous.  But,  though  a  strong  recommendation,  this 
circumstance  is  not  a  sine  qua  non ;  since  the  most  obvious 
properties  of  things  may  be  of  trifling  importance  compared 
with  others  that  are  not  obvious.  I  have  seen  it  mentioned  as 
a  great  absurdity  in  the  Linnsean  classification,  that  it  places 
(which  by  the  way  it  does  not)  the  violet  by  the  side  of  the 
oak :  it  certainly  dissevers  natural  affinities,  and  brings 
together  things  quite  as  unlike  as  the  oak  and  the  violet  are. 
But  the  difierence,  apparently  so  wide,  which  renders  the 
juxtaposition  of  those  two  vegetables  so  suitable  an  illustration 
of  a  bad  arrangement,  depends,  to  the  common  eye,  mainly  on 
mere  size  and  texture ;  now  if  we  made  it  our  study  to  adopt 
the  classification  which  would  involve  the  least  peril  of  similar 
rapprochements,  we  should  return  .to  the  obsolete  division  into 
trees,  shrubs,  and  herbs,  which  though  of  primary  importance 
with  regard  to  mere  general  aspect,  yet  (compared  even  with 
so  petty  and  unobvious  a  distinction  as  that  into  dicotyledons 
and  monocotyledons)  answers  to  so  few  differences  in  the  other 
properties  of  plants,  that  a  classification  founded  on  it  (inde- 
pendently of  the  indistinctness  of  the  lines  of  demarca- 
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tion)  would  be  as  completely  artificial  and  technical  as  the 
Linnsean. 

Our  natural  groups,  therefore,  must  often  be  founded  not 
on  the  obvious,  but  on  the  unobvious  properties  of  things, 
when  these  are  of  greater  importance.  But  in  such  cases  it  is 
essential  that  there  should  be  some  other  property  or  set  of 
properties,  more  readily  recognisable  by  the  observer,  which 
coexist  with,  and  may  be  received  as  marks  of,  the  properties 
which  are  the  real  groundwork  of  the  classification.  A  natural 
arrangement,  for  example,  of  animals,  must  be  founded  in 
the  main  on  their  internal  structure,  but  (as  M.  Comte 
remarks)  it  would  be  absurd  that  we  should  not  be  able  to 
determine  the  genus  and  species  of  an  animal  without  first 
killing  it.  On  this  ground,  the  preference,  among  zoological 
classifications,  is  probably  due  to  that  of  M.  de  Blainville, 
founded  on  the  differences  in  the  external  integuments; 
differences  which  correspond,  much  more  accurately  than 
might  be  supposed,  to  the  really  important  varieties,  both  in 
the  other  parts  of  the  structure,  and  in  the  habits  and  history 
of  the  animals. 

This  shows,  more  strongly  than  ever,  how  extensive  a 
knowledge  of  the  properties  of  objects  is  necessary  for  making 
a  ^ood  classification  of  them.  And  as  it  is  one  of  the  uses  of 
such  a  classification  that  by  drawing  attention  to  the  proper- 
ties on  which  it  is  founded,  and  which  if  the  classification  be 
good  are  marks  of  many  others,  it  facilitates  the  discovery  of 
those  others ;  we  see  in  what  manner  our  knowledge  of  things, 
and  our  classification  of  them,  tend  mutually  and  indefinitely 
to  the  improvement  of  each,  other. 

We  said  just  now  that  the  classification  of  objects  should 
follow  those  of  their  properties  which  indicate  not  only  the 
most  numerous,  but  also  the  most  important  peculiarities. 
What  is  here  meant  by  importance  ?  It  has  reference  to  the 
particular  end  in  view ;  and  the  same  objects,  therefore^  may 
admit  with  propriety  of  several  different  classifications.  Each 
science  or  art  forms  its  classification  of  things  according 
to  the  properties  which  fall  within  its  special  cognizance,  or 
of  which  it  must  take  account  in  order  to  accomplish  its 
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peculiar  practical  end.  A  farmer  does  not  divide  plantFJ 
like  a  botanist^  into  dicotyledonous  and  monocotyledonous^ 
but  into  useful  plants  and  weeds.  A  geologist  divides  fossils, 
not  like  a  zoologist,  into  families  corresponding  to  those 
of  living  species,  but  into  fossils  of  the  paleeozoic,  mesozoic^ 
and  tertiary  periods,  above  the  coal  and  below  the  coal,  &c. 
Whales  are  or  are  not  fish,  according  to  the  purpose  for 
which  we  are  considering  them.  "  If  we  are  speaking  of  the 
internal  structure  and  physiology  of  the  animal,  we  must  not 
call  them  fish ;  for  in  these  respects  they  deviate  widely  from 
fishes :  they  have  warm  blood,  and  produce  and  suckle  their 
young  as  land  quadrupeds  do.  But  this  would  not  prevent 
our  speaking  of  the  whale  fiBhery,  and  calling  such  animals 
fiih  oa  all  occasions  connected  with  this  employment ;  for 
.  the  relations  thus  rising  depend  upon  the  animaFs  living 
in  the  water,  and  being  caught  in  a  manner  similar  to  other 
fishes.  A  plea  that  human  laws  which  mention  fish  do  not 
apply  to  whales,  would  be  rejected  at  once  by  an  intelligent 
judge."* 

These  different  classifications  are  all  good,  for  the  purposes 
of  their  own  particular  departments  of  knowledge  or  practice. 
But  when  we  are  studying  objects  not  for  any  special 
practical  end,  but  for  the  sake  of  extending  our  knowledge 
of  the  whole  of  their  properties  and  relations,  we  must 
consider  as  the  most  important  attributes,  those  which  con- 
tribute most,  either  by  themselves  or  by  their  effects,  to 
render  the  things  like  one  another,  and  unlike  other  things ; 
which  give  to  the  class  composed  of  them  the  most  marked 
individuality;  which  fill,  as  it  were,  the  largest  space  in 
their  existence,  and  would  most  impress  the  attention  of  a 
spectator  who  knew  all  their  properties  but  was  not  specially 
interested  in  any.  Classes  formed  on  this  principle  may  be 
called,  in  a  more  emphatic  manner  than  any  others,  natural 
groups. 

§  3.  On  the  subject  of  these  groups  Dr.  Whewell  lays 

•  Nv9,  Org.  Benov.  pp.  286,  287. 
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down  a  theory,  grounded  on  an  important  truth,  which 
he  has,  in  some  respects,  expressed  and  iUostrated  very 
felicitously,  but  also,  as  it  appears  to  me,  with  some  admix- 
ture of  error.  It  will  be  advai^t^geous,  for  both  these  reasons, 
to  extract  the  statement  of  his  doctrine  in  the  J^ery  words  he 
has  used. 

*'  Natural  groups,^'  according  to  this  theory,*  are  "  given 
by  Type,  not  by  Definition."  And  this  consideration  accounts 
for  that ''  indefiniteness  and  indecision  which  we  frequently 
find  in  the  descriptions  of  such  groups,  and  which  must 
appear  so  strange  and  inconsistent  to  any  one  who  does  not 
suppose  these  descriptions  to  assume  any  deeper  ground  of 
connexion  than  an  arbitrary  choice  of  the  botanist.  Thus  in 
the  family  of  the  rose-tree,  we  are  told  that  the  ovule*  are 
very  rarely  erect,  the  aiigmaf^  usually  simple.  Of  what  use, 
it  might  be  asked,  can  such  loose  accounts  be  ?  To  which 
the  answer  is,  that  they  are  not  inserted  in  order  to  distinguish 
the  species,  but  in  order  to  describe  the  family,  and  the  total 
relations  of  the  ovules  and  the  stigmata  of  the  family  are 
better  known  by  this  general  statement.  A  similar  observa- 
tion may  be  made  with  regard  to  the  Anomalies  of  each  group, 
which  occur  so  commonly,  that  Dr.  Lindley,  in  his  Introduce 
tion  to  the  Natural  System  of  Botany y  makes  the  '  Anomalies' 
an  article  in  each  family.  Thus,  part  of  the  character  of  the 
Eosacese  is,  that  they  have  alternate  etipulate  leaves,  and  that 
the  albumen  is  obliterated;  but  yet  in  Lowea,  one  of  the 
genera  of  this  family,  the  stipule  are  absent ;  and  the  albumen 
is  present  in  another,  Neillia,  This  implies,  as  we  have 
already  seen,  that  the  artificial  character  (or  diagnosis,  as  Mr. 
Lindley  calls  it,)  is  imperfect.  It  is,  though  very  nearly;  yet 
not  exactly,  commensurate  with  the  natural  group :  and  hence 
in  certain  cases  this  character  is  made  to  yield  to  the  general 
weight  of  natural  affinities. 

"  These  views, — of  classes  determined  by  characters  which 
cannot  be  expressed  in  words, — of  propositions  which  state, 
not  what  happens  in  all  cases,  but  only  usually, — of  particulars 

*  HiiLSc.  Id.  a.  ^0-122, 
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which  are  included  in  a  class,  though  they  transgress  the  defi- 
nition of  it,  may  probably  surprise  the  reader.  They  are  so 
oontrary  to  many  of  the  received  opinions  respecting  the  use 
of  definitions,  and  the  nature  of  scientific  propositions,  that 
they  will  probably  appear  to  many  persons  highly  illogical  and 
unphilosophical.  But  a  disposition  to  such  a  judgment 
arises  in  a  great  measure  from  this,  that  the  mathematical 
and  mathematico-physieal  sciences  have,  in  a  great  degree, 
determined  men's  views  of  the  general  nature  and  form  of 
scientific  truth ;  while  Natural  History  has  not  yet  had  time 
or  opportunity  to  exert  its  due  influence  upon  the  current 
habits  of  philosophizing.  The  apparent  indefiniteness  and 
inconsistency  of  the  classifications  and  definitions  of  Natural 
History  belongs,  in  a  far  higher  degree,  to  all  other  except 
mathematical  speculations ;  and  the  modes  in  which  approxi- 
mations to  exact  distinctions  and  general  truths  have  been 
made  in  Natural  History,  may  be  worthy  our  attention,  even 
i'or  the  light  they  throw  upon  the  best  modes  of  pursuing 
truth  of  all  kinds. 

"  Though  in  a  Natural  group  of  objects  a  definition  can 
no  longer  be  of  any  use  as  a  regulative  principle,  classes 
are  not  therefore  left  quite  loose,  without  any  certain  standard 
or  ^  guide.  The  class  is  steadily  fixed,  though  not  precisely 
limited ;  it  is  given,  though  not  circumscribed ;  it  is  deter- 
mined, not  by  a  boundary  line  without,  but  by  a  central 
point  within ;  not  by  what  it  strictly  excludes,  but  by  what  it 
eminently  includes;  by  an  example,  not  by  a  precept;  in 
short,  instead  of  a  Definition  we  have  a  Type  for  our 
director. 

**  A  Type  is  an  example  of  any  class,  for  instance  a  species 
of  a  genus,  which  is  considered  as  eminently  possessing  the 
character  of  the  class.  All  the  species  which  have  a  greater 
affinity  with  this  type-species  than  with  any  others,  form  the 
genus,  and  are  arranged  about  it,  deviating  from  it  in  various 
directions  and  different  degrees.  Thus  a  genus  may  consist 
of  several  species  which  approach  very  near  the  type,  and  of 
which  the  claim  to  a  place  with  it  is  obvious ;  while  thi^re 
.  may  be  other  species  which  straggle  further  from  this  central 
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knot,  and  which  yet  are  clearly  more  connected  with  it  than 
with  any  other.  And  even  if  there  should  be  some  species 
of  which  the  place  is  dubioos,  and  which  appear  to  be 
equally  boand  to  two  generic  types,  it  is  easily  seen  that  this 
would  not  destroy  the  reality  of  the  generic  groups,  any  more 
than  the  scattered  trees  of  the  intervening  plain  prevent 
our  speaking  intelligibly  of  the  distinct  forests  of  two  separate 
hills. 

"  The  type-species  of  every  genus,  the  type-genus  of  every 
family,  is,  then,  one  which  possesses  all  the  characters  and 
properties  of  the  genus  in  a  marked  and  prominent  manner. 
The  type  of  the  Rose  family  has  alternate  stipulate  leaves, 
wants  the  albumen,  has  the  ovules  not  erect,  has  the  stigmata 
simple,  and  besides  these  features,  which  distinguish  it  from 
the  exceptions  or  varieties  of  its  class,  it  has  the  features 
which  make  it  prominent  in  its  class.  It  is  one  of  those 
which  possess  clearly  several  leading  attributes;  and  thus, 
though  we  cannot  say  of  any  one  genus  that  it  must  be  the 
type  of  the  family,  or  of  any  one  species  that  it  must  be  the 
type  of  the  genus,  we  are  still  not  wholly  to  seek ;  the  type 
must  be  connected  by  many  affinities  with  most  of  the  others 
of  its  group ;  it  must  be  near  the  centre  of  the  crowd,  and  not 
one  of  the  stragglers.^' 

In  this  passage  (the  latter  part  of  which  especially  I 
cannot  help  noticing  as  an  admirable  example  of  philosophic 
style)  Dr.  Whewell  has  stated  very  clearly  and  forcibly,  but 
(I  think)  without  making  all  necessary  distinctions,  one  of 
the  principles  of  a  Natural  Classification.  What  this  prin- 
ciple is,  what  are  its  limits,  and  in  what  manner  he  seems 
to  me  to  have  overstepped  them,  will'  appear  when  we  have 
laid  down  another  rule  oIl  Natural  Arrangement,  which  appears 
to  me  still  more  fundamental. 

§  4.  The  reader  is  by  this  time  familiar  with  the  general 
truth  (which  I  restate  so  often  on  account  of  the  great  confu- 
sion in  which  it  is  comnionly  involved),  that  there  are  in 
nature  distinctions  of  Kind ;  distinctions  not  consisting  in  a 
given  number  of  definite  properties,  plut  the  effects  which 
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follow  from  those  properties^  but  running  through  the  whole 
nature,  through  the  attributes  generally^  of  the  things  so  dis^* 
tinguished.  Our  knowledge  of  the  properties  of  a  Kind  is 
never  complete.  We  are  always  discovering,  and  expecting 
to  discover,  new  ones.  Where  the  distinction  between  two 
classes  of  things  is  not  one  of  Kind,  we  expect  to  find  their 
properties  alike,  except  where  there  is  some  reason  for  their 
being  difiPerent.  On  the  contrary,  when  the  distinction  is  in 
Kind,  we  expect  to  find  the  properties  different  unless  there  be 
some  cause  for  their  being  the  same.  All  knowledge  of  a 
Kind  must  be  obtained  by  observation  and  experiment  upon 
the.  Kind  itself;  no  inference  respecting  its  properties  from  the 
properties  of  things  not  connected  with  it  by  Kind,  goes  for 
more  than  the  sort  of  presumption  usually  characterized  as  an 
analogy,  and  generally  in  one  of  its  fainter  degrees. 

Since  the  common  properties  of  a  true  Kind,  and  conse- 
quently the  general  assertions  which  can  be  made  respecting 
it,  or  which  are  certain  to  be  made  hereafter  as  our  know- 
ledge extends,  «re  indefinite  and  inexhaustible;  and  since 
the  very  first  principle  of  natural  classification  is  that  of 
forming  the  classes  so  that  the  objects  composing  each  may  ' 
have  the  greatest  number  of  properties  in  common;  this 
principle  prescribes  that  every  such  classification  shall  recog- 
nise and  adopt  into  itself  all  distinctions  of  Kind,  which  exist 
among  the  objects  it  professes  to  classify.  To  pass  over  any 
distinctions  of  Kind^  and  substitute  definite  distinctions, 
which,  however  considerable  they  may  be,  do  not  point 
to  ulterior  unknown  differences,  would  be  to  replace  classes 
with  more  by  classes  with  fewer  attributes  in  common; 
and  would  be  subversive  of  the  Natural  Method  of  Classifi- 
cation. 

Accordingly  all  natural  arrangements,  whether  the  reality 
of  the  distinction  of  Kinds  was  felt  or  not  by  their  framers, 
have  been  led,  by  the  mere  pursuit  of  theit  own  proper  end, 
to  conform  themselves  to  the  distinctions  of  Kind,  so  far  as 
these  had  been  ascertained  at  the  time.  The  Species  of 
Plants  are  not  only  real  Kinds,  but  are  probably,  all  of 
them,  real  lowest  Kinds^  Infimse  Species;  which,  if  we  were 
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to  subdivide,  as  of  coarse  it  is  open  to  us  to  do,  into  sub- 
classes, the  subdivision  would  necessarily  be  ibunded  on 
definite  distinctions,  not  pointing  (apart  from  what  maj  be 
known  of  their  causes  or  effects)  to  any  diflference  beyond 
themselves. 

In  so  far  as  a  natural  classification  is  grounded  on  veal 
Kinds,  its  groups  are  certainly  not  conventional :  it  is  per- 
fectly true  that  they  do  not  depend  upon  an  arbitrary  choice 
of  the  naturalist.  But  it  does  not  follow,  nor,  I  conceive,  is 
it  true,  that  these  classes  are  determined  by  a  type,  and  not 
by  characters.  To  determine  them  by  a  type  would  be  as 
sure  a  way  of  missing  the  Kind,  as  if  we  were  to  select  a  set 
of  characters  arbitrarily.  They  are  determined  by  characters, 
but  these  are  not  arbitrary.  The  problem  is,  to  find  a  few 
definite  characters  which  point  to  the  multitude  of  indefinite 
ones.  Kinds  are  Classes  between  which  there  is  an  impas- 
sable barrier;  and  what  we  have  to  seek  is,  marks  whereby  we 
may  determine  on  which  side  of  the  barrier  an  object  takes  its 
place.  The  characters  which  will  best  do  this  should  be 
chosen  :  if  they  are  also  important  in  themselves,  so  much  the 
better.  When  we  have  selected  the  characters,  we  parcel  out 
the  objects  according  to  those  characters,  and  not,  I  conceive^ 
according  to  resemblance  to  a  type.  We  do  not  compose  the 
species  Ranunculus  acris,  of  all  plants  which  bear  a  satis- 
factory degree  of  resemblance  to  a  model- buttercup,  but  of 
those  which  possess  certain  characters  selected  as  marks  by 
which  we  might  recognise  the  possibility  of  a  common 
parentage;  and  the  enumeration  of  those  characters  is  the 
definition  of  the  species. 

The  question  next  arises,  whether,  as  all  Kinds  must 
have  a  place  among  the  classes,  so  all  the  classes  in  a  natural 
arrangement  must  be  Kinds  ?  And  to  this  I  answer,  certainly 
not  The  distinctions  of  Kinds  are  not  numerous  enough  to 
make  up  the  whole  of  a  classification.  Very  few  of  the  genera 
of  plants,  or  even  of  the  families,  can  be  pronounced  with 
certainty  to  be  Kinds.  The  great  distinctions  of  Vascular  and 
Cellular,  Dicotyledonous  or  Exogenous  and  Monocotyledo- 
nous  or  Endogenous  plants,  are  perhaps  differences  of  kind ; 
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the  lines  of  demarcation  which  divide  those  classes  seem 
(though  even  on  this  I  would  not  pronounce  positively)  to  go 
through  the  whole  nature  of  the  plants.  But  the  different 
species  of  a  genus,  or  genera  of  a  family,  usually  have  in  com- 
mon only  a  limited  number  of  characters.  A  Rose  does 
not  seem  to  differ  from  a  Rubus,  or  the  Umbelliferse  from  the 
RanunculacesB,  in  much  else  than  the  characters  botanically 
assigned  to  those  genera  or  those  families.  Unenumerated 
differences  certainly  do  exist  in  some  cases ;  there  are  families 
of  plants  which  have  peculiarities  of  chemical  composition, 
or  yield  products  having  peculiar  effectjs  on  the  animal 
economy.  The  Cruciferse  and  Fungi  contain  an  unusual 
proportion  of  nitrogen ;  the  Labiatce  are  the  chief  sources  of 
essential  oils,  the  Solanese  are  very  commonly  narcotic,  &c. 
In  these  and  similar  cases  there  are  possibly  distinctions  of 
Kind ;  but  it  is  by  no  means  indispensable  that  there  should 
be.  Genera  and  Families  may  be  eminently  natural,  though 
marked  out  from  one  another  by  properties  limited  in  number ; 
provided  those  properties  are  important,  and  the  objects  con- 
tained in  each  genus  or  family  resemble  each  other  more  than 
they  resemble  anything  which  is  excluded  from  the  genus 
or  family. 

After  the  recognition  and  definition,  then,  of  the  infinuB 
species,  the  next  step  is  to  arrange  those  infima  species  into 
larger  groups :  making  these  groups  correspond  to  Kinds 
wherever  it  is  possible,  but  in  most  cases  without  any  such 
guidance.  And  in  doing  this  it  is  true  that  we  are  naturally 
and  properly  guided,  in  most  cases  at  least,  by  resemblance 
to  a  type.  We  form  our  groups  round  certain  selected  Kinds, 
each  of  which  serves  as  a  sort  of  exemplar  of  its  group.  But 
though  the  groups  are  suggested  by  types,  I  cannot  think  that 
a  group  when  formed  is  determined  by  the  type;  that  in 
deciding  whether  a  species  belongs  to  the  group,  a  reference  is 
made  to  the  type,  and  not  to  the  characters ;  that  the  cha- 
racters "cannot  be  expressed  in  words.'^  This  assei-tion  is 
inconsistent  with  Dr.  Wheweirs  own  statement  of  the  funda- 
mental principle  of  classification,  namely,  that  '^  general  asser- 
tions shall  be  possible.^'    If  the  class  did  not  possess  any 
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characters  in  common,  what  general  assertions  would  be 
possible  respecting  it?  Except  that  they  all  resemble  each 
other  more  than  they  resemble  anything  else,  nothing  what- 
ever could  be  predicated  of  the  class. 

The  truth  is,  on  the  contrary,  that  every  genus  or  family 
is  framed  with  distinct  reference  to  certain  characters,  and  is 
composed,  first  and  principally,  of  species  wHich  agree  in  pos- 
sessing all  those  characters.  To  these  are  added,  as  a  sort  of 
appendix,  such  other  species,  generally  in  small  number^  as 
possess  nearly  all  the  properties  selected;  wanting  some  of 
them  one  property,  some  another,  and  which,  while  they  agree 
with  the  rest  almost  as  much  as  these  agree  with  one  another, 
do  not  resemble  in  an  equal  degree  any  other  group.  Our 
conception  of  the  class  continues  to  be  grounded  on  the  cha- 
racters ;  and  the  class  might  be  defined,  those  things  which 
nther  possess  that  set  of  characters,  or  resemble  the  things 
that  do  so,  more  than  they  resemble  anything  else. 

And  this  resemblance  itself  is  not,  like  resemblance  be- 
tween simple  sensations,  an  ultimate  fact,  unsusceptible  •£ 
analysis.  Even  the  inferior  degree  of  resemblance  is  created 
by  the  possession  of  common  characters.  Whatever  resembles 
the  genus  Rose  more  than  it  resembles  any  other  genus,  does 
so  because  it  possesses  a  greater  number  of  the  characters  of 
that  genus,  than  of  the  characters  of  any  other  genus.  Nor 
can  there  be  any  real  difficulty  in  representing,  by  an  enu- 
meration of  characters,  the  nature  and  degree  of  the  resem- 
blance which  is  strictly  sufficient  to  include  any  object  in 
the  class.  There  are  always  some  properties  common  to  all 
things  which  are  included.  Others  there  often  are,  to  which 
some  things,  which  are  nevertheless  included,  are  exceptions. 
But  the  objects  which  are  exceptions  to  one  character  are  not 
exceptions  to  another:  the  resemblance  which  fails  in  some 
particulars  must  be  made  up  for  in  others.  The  class,  there- 
fore, is  constituted  by  the  possession  of  all  the  characters 
which  are  universal,  and  mo%t  of  those  which  admit  of  excep- 
tions. If  a  plant  had  the  ovules  erect,  the  stigmata  divided, 
possessed  the  albumen,  and  was  without  stipules,  it  possibly 
would  not  be  classed  among  the  Bosace»k    But  it  may  want 
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any  one^  or  more  than  one  of  these  characters^  and  not  be 
excluded.  The  ends  of  a  scientific  classification  are  better 
answered  by  including  it.  Since  it  agreess  so  nearly,  in  its 
known  properties^  with  the  sam  of  the  characters  of  the  class, 
it  is  likely  to  resemble  that  class  more  than  any  other  in  those 
of  its  properties  which  are  still  undiscovered. 

Not  only,  therefore,  are  natural  groups,  no  less  than  any 
artificial  classes,  determined  by  cliaracters;  they  are  consti- 
tuted in  contemplation  of,  and  by  reason  of,  characters.  But 
it  is  in  contedaplation  not  of  those  characters  only  which  are 
rigorously  common  to  all  the  objects  included  in  the  group, 
but  of  the  entire  body  of  characters,  all  of  which  are  found  in 
most  of  those  objects,  and  most  of  them  in  all.  And  hence 
our  conception  of  the  class,  the  image  in  our  minds  which  is 
representative  of  it,  is  that  of  a  specimen  complete  in  all  the 
characters ;  most  naturally  a  specimen  which,  by  possessing 
them  all  in  the  greatest  degree  in  which  they  are  ever  found, 
is  the  best  fitted  to  exhibit  clearly,  and  in  a  marked  manner, 
what  they  are.  It  is  by  a  mental  reference  to  this  standard, 
not  instead  of,  but  in  illustration  of,  the  definition  of  the  class, 
that  we  usually  and  advantageously  determine  whether  any 
individual  or  species  belongs  to  the  class  or  not.  And  this, 
as  it  seems  to  me,  is  the  amount  of  truth  contained  in  the 
doctrine  of  Types. 

We  shall  see  presently  that  where  the  classification  is  made 
for  the  express  purpose  of  a  special  inductive  inquiry,  it  is  not 
optional,  but  necessary  for  fulfilling  the  conditions  of  a  correct 
Inductive  Method,  that  we  should  establish  a  type-species  or 
genus,  namely,  the  one  which  exhibits  in  the  most  eminent 
degree  the  particular  phenomenon  under  investigation.  But 
of  this  hereafter.  It  remains,  for  completing  the  theory  of 
natural  groups,  that  a  few  words  should  be  said  on  the  prin- 
ciples of  the  nomenclature  adapted  to  them. 

§  5.  A  Nomenclature  in  science,  is,  as  we  have  said,  a 
system  of  the  names  of  Kinds.  These  names,  like  other  class- 
names,  are  defined  by  the  enumeration  of  the  characters  dis- 
tinctive of  the  class*    The  only  merit  which  a  set  of  names 
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can  have  beyond  this,  is  to  convey,  by  the  mode  of  their 
constroction,  as  much  information  as  possible :  so  that  a 
person  who  knows  the  thing,  may  receive  all  the  assistance 
which  the  name  can  give  in  remembering  what  he  knows, 
while  he  who  knows  it  not,  may  receive  as  much  knowledge 
respecting  it  as  the  case  admits  of,  by  merely  being  told  its 
name. 

There  are  two  modes  of  giving  to  the  name  of  a  Kind  this 
sort  of  significance.  The  best,  but  which  unfortunately  is 
seldom  practicable,  is  when  the  word  can  be  made  to  indicate, 
by  its  formation,  the  very  properties  which  it  is  designed  to 
connote.  The  name  of  a  Kind  does  not,  of  coarse,  connote 
all  the  properties  of  the  Kind,  since  these  are  inexhaustible, 
but  such  of  them  as  are  sufficient  to  distinguish  it ;  such  as 
are  sure  marks  of  all  the  rest.  Now,  it  is  very  rarely  that  one 
property,  or  even  any  two  or  three  properties,  can  answer  this 
purpose.  To  distinguish  the  common  daisy  from  all  other 
species  of  plants  would  require  the  specification  of  many  cha- 
racters. And  a  name  cannot,  without  being  too  cumbrous  for 
use,  giVe  indication,  by  its  etymology  or  mode  of  construction^ 
of  more  than  a  very  small  number  of  these.  The  possi))ility, 
therefore,  of  an  ideally  perfect  Nomenclature,  is  probably 
confined  to  the  one  case  in  which  we  are  happily  in  posses- 
sion of  something  approaching  to  it ;  the  Nomenclature  of 
elementary  Chemistry.  The  substances,  whether  simple  or 
compound,  with  which  chemistry  is  conversant,  are  Kinds, 
and,  as  such,  the  properties  which  distinguish  each  of  them 
from  the  rest  are  innumerable ;  but  in  the  case  of  compound 
substances  (the  simple  ones  are  not  numerous  enough  to  re- 
quire a  systematic  nomenclature),  there  is  one  property,  the 
chemical  composition,  which  is  of  itself  sufficient  to  distinguish 
the  Kind  ,*  and  is  (with  certain  reservations  not  yet  thoroughly 
ond^tood)  a  sure  mark. of  all  the  other  properties  of  the  com- 
pound. All  that  was  needful,  therefore,  was  to  make  the  name 
of  every  compound  express,  on  the  first  hearing,  its  chemical 
composition  ;  that  is,  to  form  the  name  of  the  compound^  in 
some  uniform  manner,  from  the  names  of  the  simple  substances 
which  enter  into  it  as  elements.    This  was  donOj  most  skilfully 
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and  successfully,  bj  the  French  chemists^  though  their 
nomenclature  has  become  inadequate  to  the  convenient  ex- 
pression of  the  very  complicated  compounds  now  known  to 
chemists.  The  only  thing  left  unexpressed  by  them  was  the 
exact  proportion  in  which  the  elements  were  combined ;  and 
even  this,  since  the  establishment  of  the  atomic  theory,  it  has 
been  found  possible  to  express  by  a  simple  adaptation  of  their 
phraseology. 

But  where  the  characters  which  must  be  taken  into  consi- 
deration, in  order  sufficiently  to  designate  the  Rind,  are  too 
numerous  to  be  all  signified  in  the  derivation  of  the  name, 
and  where  no  one  of  them  is  of  such  preponderant  importance 
as  to  justify  its  being  singled  out  to  be  so  indicated,  we  may 
avail  ourselves  of  a  subsidiary  resource.  Though  we  cannot 
indicate  the  distinctive  properties  of  the  Kind,  we  may  indi- 
cate  its  nearest  natural  affinities,  by  incorporating  into  its 
name  the  name  of  the  proximate  natural  group  of  which  it  is 
one  of  the  species.  On  this  principle  is  founded  the  admirable 
binary  nomenclature  of  botany  and  zoology.  In  this  nomen- 
clature the  name  of  every  species  consists  of  the  name  of  the 
genus,  or  natural  group  next  above  it,  with  a  word  added  to 
distinguish  the  particular  species.  The  last  portion  of  the 
compound  name  is  sometimes  taken  from  some  vne  of  the 
peculiarities  in  which  that  species  differs  from  others  of  the 
genus;  as  Clematis  intet/rifolia,  Fotentilla  alda,  Viola 
palustrU,  Artemisia  vulgaris ;  sometimes  from  a  circumstance 
of  an  historical  nature,  as  Narcissus  poeticus,  Potentilla 
lormentilla  (indicating  that  the  plant  is  that  which  was 
formerly  known  by  the  latter  name),  Exacum  CandoUii  (from 
the  fact  that  De  CandoUe  was  its  first  discoverer) ;  ahd  some- 
times the  word  is  purely  conventional,  as  Thlaspi  buna^ 
pastoria.  Ranunculus  tkora ;  it  is  of  little  consequence 
which ;  since  the  second,  or  as  it  is  usually  called,  the  specific 
name,  could  at  most  express,  independently  of  convention,  no 
more  than  a  very  small  portion  of  the  connotation  of  the 
term.  But  by  adding  to  this  the  name  of  the  superior  genus, 
we  may  make  the  best  amends  we  can  for  the  impossibility  of 
so  contriving  the  name  as  to  express  all  the  distinctive 
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characters  dF  the  Kind.  We  make  it^  at  all  events,  express  as 
many  of  those  characters  as  are  common  to  the  proximate 
natural  group  in  which  the  Kind  is  included.  If  even  those 
common  characters  are  so  nnmerous  or  so  little  familiar  as  to 
require  a  further  extension  of  the  same  resource^  we  mighty  in- 
stead of  a  binary,  adopt  a  ternary  nomenclature,  employing  not 
only  the  name  of  the  genus,  but  that  of  the  next  natural  group 
in  order  of  generality  above  the  genus,  commonly  called  the 
Family.  This  was  done  in  the  mineralogical  nomenclature 
proposed  by  Professor  Moha.  "The  names  framed  by  him 
were  not  composed  of  two,  but  of  three  elements,  designating 
respectively  the  Species,  the  Genus,  and  the  Order;  thus  he 
has  such  species  as  RhomboAedral  Lime  Ealoide,  OcioAedral 
Fluor  Haloide,  Prismatic  Hal  Baryte'^*  The  binary  con- 
struction, however,  has  been  found  sufficient  in  botany  and 
zoology,  the  only  sciences  in  which  this  general  principle  has 
hitherto  been  successfully  adopted  in  the  construction  of  a 
nomenclature. 

Besides  the  advantage  which  this  principle  of  nomenclature 
possesses,  in  giving  to  the  names  of  species  the  greatest 
quantity  of  independent  significance  which  the  circumstances 
of  the  case  admit  of,  it  answers  the  further  end  of  immensely 
economizing  the  use  of  names,  and  preventing  an  otherwise 
intolerable  burden  on  the  memory.  When  the  names  of 
species  become  extremely  numerous,  some  artifice  (as  Dr. 
Whewellf  observes)  becomes  absolutely  necessary  to  make  it 
possible  to  recollect  or  apply  them.  "  The  known  species  of 
plants,  for  example,  were  ten  thousand  in  the  time  of  Linnseos, 
and  are  now  probably  sixty  thousand.  It  would  be  aseless  to 
endeavour  to  frame  and  employ  separate  names  for  each  of 
these  species.  The  division  of  the  objects  into  a  subordinated 
S3rstem  of  classification  enables  us  to  introduce  a  Nomencla- 
ture which  does  not  require  this  enormous  number  of  names. 
Each  of  the  genera  has  its  name,  and  the  species  are  marked 
by  the  addition  of  some  epithet  to  the  name  of  the  genus.  In 
this  manner  about  seventeen  hundred  generic  names,  with  a 

*  Nov.  Org,  Jtenav,  p.  274.  f  SisL  Se.  Id.  I  188. 
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moderate  number  of  specific  names,  were  found  by  Linnseus 
sufficient  to  designate  with  precision  all  the  species  of 
vegetables  known  at  his  time/^  And  though  the  number  of 
generic  names  has  since  greatly  increased,  it  has  not  increased 
in  anything  like  the  proportion  of  the  multiplication  of  known 
species. 


CHAPTER  VIII. 


OF    CLASSIFICATION    BY    SERIES. 

§  1.  Thus  far,  we  have  considered  the  principles  of 
scientific  classification  so  far  only  as  relates  to  the  formation 
of  natural  groups ;  and  at  this  point  most  of  those  who  have 
attempted  a  theory  of  natural  arrangement^  including^  among 
the  rest.  Dr.  Whewell,  have  stopped.  There  remains,  however, 
another,  and  a  not  less  important  portion  of  the  theory,  which 
has  not  yet,  as  far  as  I  am  aware,  been  systematically  treated 
of  by  any  writer  except  M.  Comte.  This  is,  the  arrangement 
of  the  natural  groups  into  a  natural  series.* 

The  end  of  Classification,  as  an  instrument  for  the  investi- 
gation of  nature,  is  (as  before  stated)  to  make  us  think  of 
those  objects  together,  which  have  the  greatest  number  of 
important  common  properties ;  and  which,  therefore,  we  have 
oftenest  occasion,  in  the  course  of  our'  inductions,  for  taking 
into  joint  consideration.  Our  ideas  of  objects  are  thus 
brought  into  the  order  most  conducive  to  the  successful  prose- 
cution of  inductive  inquiries  generally.  But  when  the 
purpose  is  to  facilitate  some  particular  inductive  inquiry,  more 
is  required.  To  be  instrumental  to  that  purpose,  the  classifi- 
cation must  bring  those  objects   together,  the  simultaneous 

•  Dr.  Whewell,  in  his  reply  (Philosophy  of  Discovery,  p.  270)  says  that  he 
'*  stopped  short  of,  or  rather  passed  by,  the  doctrine  of  a  series  of  organiaed 
beings,**  because  he  "  thought  it  bad  and  narrow  philosophy. **  If  he  did,  it 
was  CYidently  without  understanding  this  form  of  the  doctrine ;  for  he  proceeds 
to  quote  a  passage  from  his  '*  History,"  in  which  the  doctrine  he  condemns  is 
designated  as  that  of  "  a  mere  linear  prog^ssion  in  nature,  which  would  place 
each  genus  in  contact  only  with  the  preceding  and  succeeding  ones.'*  Now  the 
series  treated  of  in  the  text  agrees  with  this  linear  progression  in  nothing  what- 
ever but  in  being  a  progression. 

It  would  surely  be  possible  to  arrange  all  places  (for  example)  in  the  order 
of  their  distance  from  the  North  Pole,  though  there  woald  be  not  merely  a 
plurality,  but  a  whole  circle  of  places  at  every  single  gradation  in  the  scale. 


0LAS8IFICATI0N   BT   8ERI1B8.  289 

contemplation  of  which  is  likely  to  throw  most  light  upon  the 
particular  subject.  That  subject  being  the  laws  of  some 
phenomenon  or  some  set  of  connected  phenomena ;  the  very 
phenomenon  or  set  of  phenomena  in  question  must  be  chosen 
as  the  groundwork  of  the  classification. 

The  requisites  of  a  classification  intended  to  facilitate  the 
study  of  a  particular  phenomenon^  are^  firsts  to  bring  into  one 
class  all  Kinds  of  things  which  exhibit  that  phenomenon,  in 
whatever  variety  of  forms  or  degrees ;  and  secondly,  to  arrange 
those  Kinds  in  a  series  according  to  the  degree  in  which  they 
exhibit  it,  beginning  with  those  which  exhibit  most  of  it,  and 
terminating  with  those  w.hich  exhibit  least.  The  principal 
example,  as  yet,  of  such  a  classification,  is  afforded  by  com- 
parative anatomy  and  physiology,  from  which,  therefore,  our 
illustrations  shall  be  taken. 

§  2.  The  object  being  supposed  to  be,  the  investigation 
of  the  laws  of  animal  life ;  the  first  step,  after  forming  the 
most  distinct  conception  of  the  phenomenon  itself,  possible  in 
the  existing  state  of  our  knowledge,  is  to  erect  into  one  great 
class  (that  of  animals)  all  the  known  Kinds  of  beings  where 
that  phenomenon  presents  itself;  in  however  various  combina- 
tions with  other  properties,  and  in  however  different  degrees. 
As  some  of  these  Kinds  manifest  the  general  phenomenon  of 
animal  life  in  a  very  high  degree,  and  others  in  an  insignifi 
cant  degree,  barely  sufficient  for  recognition ;  we  must,  in  the 
next  place,  arrange  the  various  Kinds  in  a  series,  following 
one  another  according  to  the  degrees  in  which  they  severally 
exhibit  the  phenomenon ;  beginning  therefore  with  man,  and 
ending  with  the  most  imperfect  kinds  of  zoophytes. 

This  is  merely  saying  that  we  should  put  the  instances, 
from  which  the  law  is  to  be  inductively  collected,  into  the 
order  which  is  implied  in  one  of  the  four  Methods  of  Expe- 
rimental Inquiry  discussed  in  the  preceding  Book ;  the  fourth 
Method,  that  of  Concomitant  Variations.  As  formerly  re- 
marked, this  is  often  the  only  method  to  which  recourse  can 
be  had,  with  assurance  of  a  true  conclusion,  in  cases  in  which 
we  have  but  limited  means  of  effecting,  by  artificial  experi- 

VOL.  II.  19 
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ments^  a  separation  of  ciroumstanoee  usually  (XHajoined.  The 
principle  of  the  method  is,  that  facts  which  increase  or  dimi- 
nish together^  and  disappear  together^  are  either  cause  and 
effectj  or  effects  of  a  common  cause.  When  it  has  been  ascer- 
tained that  this  relation  really  subsists  between  the  variations, 
a  connexion  between  the  facts  themselves  may  be  confidently 
laid  down^  either  as  a  law  of  nature  or  only  as  an  empirical 
law^  according  to  circumstances. 

That  the  application  of  this  Method  must  be  preceded  by 
the  formation  of  such  a  series  as  we  have  described^  is  too 
obvious  to  need  being  pointed  out ;  and  the  mere  arrangement 
of  a  set  of  objects  in  a  series^  according  to  the  degrees  in 
which  they  exhibit  some  fact  of  which  we  are  seeking  the  law, 
is  too  niaturally  suggested  by  the  necessities  of  our  inductive 
operations^  to  require  any  lengthened  illustration  here.     But 
there  are  cases  in  which  the  arrangement  required   for  the 
special  purpose,  becomes  the   determining  principle   of  the 
classification  of  the  same  objects  for  general  purposes.     This 
will  naturally  and  properly  happen,  when  those  laws  of  the 
objects  which  are  sought  in  the  special  inquiry  enact  so  prin- 
cipal a  part  in  the  general  character  and  history  of  those 
objects — exercise  so  much  influence  in  determining  all  the 
phenomena  of  which  they  are  either  the  agents  or  the  theatre 
— that  all  other  differences  existing  among  the  objects  are 
fittingly  regarded  as  mere  modifications  of  the  one  pheno- 
menon sought ;  effects  determined  by  the  co-operation  of  some 
incidental  circumstance  with  the  laws  of  that  phenomenon. 
Thus  in  the  case  of  animated  beings,  the  differences  between 
one  class  of  animals  and  another  may  reasonably  be  considered 
as  mere  modifica);ions  of  the  general  phenonoenon,  animal  life ; 
modifications   arising  either   from   the  different  degrees  in 
which  that  phenomenon  is  manifested  in  different  animals,  or 
from  the   intermixture   of  the  effects   of  incidental    caoses 
peculiar  to  the  nature  of  each,  with  the  effects  produced  by 
the  general  laws  of  life ;  those  laws  stiU  exercising  a  predomi- 
nant influence  over  the  result.     Such  being  the  case,  no  other 
inductive  inquiry  respecting  animals  can  be  successfully  carried 
on,  except  in  subordination  to  the  great  inquixy  into  the  am* 
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versal  laws  of  animal  life;  and  the  classification  of  animals 
best  suited  to  that  one  purpose^  is  the  most  suitable  to  all  the 
other  purposes  of  zoological  science. 

§  S.  To  establish  a  classification  of  this  sort^  or  even 
to  apprehend  it  when  established,  requires  the  power  of 
recognising  the  essential  similarity  of  a  phenomenon,  in  its 
minuter  degrees  and  obscurer  forms,  with  what  is  called  the 
safne  phenomenon  in  the  greatest  perfection  of  its  development ; 
that  is,  of  identifying  with  each  other  all  phenomena  which 
differ  only  in  degree,  and  in  properties  which  we  suppose  to 
be  caused  by  difference  of  degree.  In  order  to  recognise  this 
identity,  or  in  other  words,  this  exact  similarity  of  quality, 
the  assumption  of  a  type-species  is  indispensable.  We  must 
consider  as  the  type  of  the  class,  that  among  the  Kinds  in- 
cluded in  it,  which  exhibits  the  properties  constitutive  of  the 
class,  in  the  highest  degree ;  conceiving  the  other  varieties  as 
instances  of  degeneracy,  as  it  were,  from  that  type ;  deviations 
from  it  by  inferior  intensity  of  the  characteristic  property  or 
properties.  For  every  phenomenon  is  best  studied  (caleris 
paribus)  where  it  exists  in  the  greatest  intensity.  It  is  there 
that  the  effects  which  either  depend  on  it,  or  depend  on  the 
same  causes  with  it,  will  also  exist.in  the  greatest  degree.  It 
is  there,  consequently,  and  only  there,  that  those  effects  of  it, 
or  joint  effects  with  it,  can  become  fully  known  to  us,  so  that 
we  may  learn  to  recognise  their  smaller  degrees,  or  even  their 
mere  rudiments,  in  cases  in  which  the  direct  study  would 
have  been  difficult  or  even  impossible.  Not  to  mention  that 
the  phenomenon  in  its  higher  degrees  may  be  attended  by 
effects  or  collateral  circumstances  which  in  its  smaller  degrees 
do  not  occur  at  all,  requiring  for  their  production  in  any 
sensible  amount  a  greater  degree  of  intensity  of  the  cause  than 
is  there  met  with.  In  man,  for  example,  (the  species  in  which 
both  the  phenomenon  of  animal  and  that  of  organic  life  exist 
in  the  highest  degree,)  many  subordinate  phenomena  develop 
themselves  in  the  oourse  of  his  animated  existence,  which  the 
inferior  varieties  of  animals  do  not  show.  The  knowledge  of 
these  properties  may  nevertheless  be  of  great  avail  towards 
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the  discovery  of  the  conditions  and  laws  of  the  general 
phenomenon  of  iife^  which  is  common  to  man  with  those 
inferior  animals.  And  they  are^  even^  rightly  considered  as 
properties  of  animated  nature  itself;  because  they  may  evidently 
be  affiliated  to  the  general  laws  of  animated  nature ;  because 
we  may  fairly  presume  that  some  rudiments  or  feeble  degrees 
of  those  properties  would  be  recognised  in  all  animals  by  more 
perfect  organs,  or  even  by  more  perfect  instruments,  than  ours ; 
and  because  those  may  be  correctly  termed  properties  of  a  class, 
which  a  thing  exhibits  exactly  in  proportion  as  it  belongs  to 
the  class,  that  is,  in  proportion  as  it  possesses  the  main 
attributes  constitutive  of  the  class. 

§  4.  It  remains  to  consider  how  the  internal  distri- 
bution of  the  series  may  most  properly  take  place :  in  what 
manner  it  should  be  divided  into  Orders^  Families^  and 
Genera. 

The  main  principle  of  division  must  of  course  be  natural 
affinity ;  the  classes  formed  must  be  natural  groups  :  and  the 
formation  of  these  has  already  been  sufficiently  treated  of. 
But  the  principles  of  natural  grouping  must  be  applied  in 
subordination  to  the  principle  of  a  natural  series.  The  groups 
must  not  be  so  constituted  as  to  place  in  the  same  group  things 
which  ought  to  occupy  diffiirent  points  of  the  general  scale. 
The  precaution  necessary  to  be  observed  for  this  purpose  is,' 
that  the  primary  divisions  must  be  grounded  not  on  all 
distinctions  indiscriminately,  but  on  those  which  correspond 
to  variations  in  the  degree  of  the  main  phenomenon.  The 
series  of  Animated  Nature  should  be  broken  into  parts  at  the 
points  where  the  variation  in  the  degree  of  intensity  of  the 
main  phenomenon  (as  marked  by  its  principal  characters. 
Sensation,  Thought,  Voluntary  Motion,  &c.)  begins  to  be 
attended  by  conspicuous  changes  in  the  miscellaneous  pro- 
perties of  the  animal.  Such  well-marked  changes  take  place, 
for  example,  where  the  class  Mammalia  ends ;  at  the  points 
where  Pishes  are  separated  from  Insects,  Insects  from  Mol- 
lusoa,  &c.  When  so  formed,  the  primary  natural  groups  will 
compose  the  series   by  mere  juxtaposition,  without  redistii- 
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botion ;  each  of  them  corresponding  to  a  de&nite  portion  of 
the  scale.  In  like  manner  each  family  should,  if  possible,  be 
so  subdivided,  that  one  portion  of  it  shall  stand  higher  and  the 
other  lower,  though  of  course  contiguous,  in  the  general  scale ; 
and  only  when  this  is  impossible  is  it  allowable  to  ground  the 
remaining  subdivisions  on  characters  having  no  determinable 
connexion  with  the  main  phenomenon. 

,  Where  the  principal  phenomenon  so  far  transcends  in 
importance  all  other  properties  on  which  a  classification  could 
be  grounded,  as  it  does  in  the  case  of  animated  existence,  any 
considerable  deviation  from  the  rule  last  laid  down  is  in  general 
sufficiently  guarded  against  by  the  first  principle  of  a  natural 
arrangement,  that  of  forming  the  groups  according  to  the  most 
important  characters.  All  attempts  at  a  scientific  classification 
of  animals,  since  first  their  anatomy  and  physiology  were 
successfully  studied,  have  been  framed  with  a  certain  degree  of 
instinctive  reference  to  a  natural  series,  and  have  accorded  in 
many  more  points  than  they  have  differed,  with  the  classifi- 
cation which  would  most  naturally  have  been  grounded  on 
such  a  serie&  But  the  accordance  has  not  always  been  com* 
plete ;  and  it  still  is  often  a  matter  of  discussion,  which  of 
several  classifications  best  accords  with  the  true  scale  of 
intensity  of  the  main  phenomenon.  Cuvier,  for  example,  has 
been  justly  criticised  for  having  formed  his  natural  groups 
with  an  undue  degree  of  reference  to  the  mode  of  alimentation, 
a  circumstance  directly  connected  only  with  organic  life,  and 
not  leading  to  the  arrangement  most  appropriate  for  the 
purposes  of  an  investigation  of  the  laws  of  animal  life,  since 
both  carnivorous  and  herbivorous  or  frugivorous  animals  are 
found  at  almost  every  degree  in  the  scale  of  animal  perfection. 
Blainville's  classification  has  been  considered  by  high  authori- 
ties to  be  free  from  this  defect ;  as  representing  correctly,  by 
the  mere  order  of  the  principal  groups,  the  successive 
degeneracy  of  animal  nature  i'rom  its  highest  to  its  most 
imperfect  exemplification. 

§  5.    A  classification  of  any  large  portion  of  the  field  of 
nature  in  conformity  to  the  foregoing  principles,  has  hitherto 
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been  found  practicable  only  in  one  great  instance,  that  of 
animals.  In  the  case  even  of  vegetables,  the  natural  arrange- 
ment has  not  been  carried  beyond  the  formation  of  natural 
groups.  Naturalists  have  found,  and  probably  will  continue 
to  find  it  impossible  to  form  those  groups  into  any  series,  the 
terms  of  which  correspond  to  real  gradations  in  the  pheno- 
menon of  vegetative  or  organic  life.  Such  a  difference  of 
degree  may  be  traced  between  the  class  of  Vascular  Plants 
and  that  of  Cellular,  which  includes  lichens,  algse,  and  other 
substances  whose  organization  is  simpler  and  more  rudimen- 
tary than  that  of  the  higher  order  of  vegetables,  and  which 
therefore  approach  nearer  to  mere  Inorganic  nature.  But  when 
we  rise  much  above  this  point,  we  do  not  find  any  sufficient 
diflPerence  in  the  degree  in  which  different  plants  possess  the 
properties  of  organization  and  life.  The  dicotyledons  are  of 
more  complex  structure,  and  somewhat  more  perfect  organiza- 
tion, than  the  monocotyledons :  and  some  dicotyledonous 
families,  such  as  the  Compositse,  are  rather  more  complex  in 
their  organization  than  the  rest  But  the  differences  are  not 
of  a  marked  character,  and  do  not  promise  to  throw  any  par- 
ticular light  upon  the  conditions  and  laws  of  vegetable  life  and 
development.  If  they  did,  the  classification  of  vegetables 
would  have  to  be  made,  like  that  of  animals,  with  reference  to 
the  scale  or  series  indicated. 

Although  the  scientific  arrangements  of  organic  nature 
afford  as  yet  the  only  complete  example  of  the  true  principles 
of  rational  classification,  whether  as  to  the  formation  of  groups 
or  of  series,  those  principles  are  applicable  to  all  cases  in  which 
mankind  are  called  upon  to  bring  the  various  parts  of  any 
extensive  subject  into  mental  co-ordination.  They  are  as  much 
to  the  point  when  objects  are  to  be  classed  for  purposes  of  art 
or  business,  as  for  those  of  science.  The  proper  arrangement, 
for  example,  of  a  code  of  laws,  depends  on  the  same  scientific 
conditions  as  the  classifications  in  natural  history ;  nor  could 
there  be  a  better  preparatory  discipline  for  that  important 
function,  than  the  study  of  the  principles  of  a  natural  arrange- 
ment, not  only  in  the  abstract,  but  in  their  actual  application 
to  the  class  of  phenomena  for  which  they  were  first  elaborated^ 
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and  which  are  still  the  best  school  for  learning  their  use.  Of 
this  the  great  authority  on  codification^  Bentham^  was  per- 
fectly aware:  and  his  early  Fragment  on  Government^  the 
admirable  introduction  to  a  series  of  writings  unequalled  in 
their  department,  pontains  clear  and  just  views  (as  far  as  they 
go)  on  the  meaning  of  a  natural  arrangement,  such  as  could 
scarcely  have  occurred  to  any  one  who  lived  anterior  to  the  age 
of  Linnffius  and  Bernard  de  Jussieu. 


BOOK  V. 


ON   FALLACIES. 


"  Errare  non  modo  affirmando  et  negando,  sed  etiam  sentieodo,  et  in  tacit& 
hominum  cogitatione  contingit." — Hobbss,  Computatio  rive  LogicOf  oh.  y. 

''II  leur  semble  qu'll  n'y  a  qu'k  douter  par  fantaisie^  et  qa'il  n'y  a  qa'k  dire 
en  g^n^ral  qae  notre  nature  est  infinne ;  qae  notre  esprit  est  plein  d'aveugle- 
ment ;  qa^U  faut  avoir  un  grand  soin  de  se  d^faire  de  ses  pr^jug^s,  et  aatres 
cboses  aemblables.  lis  penseDt  qne  cela  suffit  pour  ne  plus  se  laisser  squire  h 
les  sens,  et  pour  ne  plus  se  tromper  do  tout.  II  ne  suffit  pas  de  dire  que  Tesprit 
est  foible,  il  faut  lui  fsdre  sentir  see  foiblesset.  Ge  n'esi  pas  assez  de  dire  qu'il 
est  sujet  k  Terreur,  il  faut  lui  d^couvrir  «n  quoi  consistent  ses  erreurs." — 
Malebbahohb,  Itecherche  de  la  ViriU, 


CHAPTER  I. 


OF    FAIiLACIES    IN    GENERAIi. 


§  1.  It  is  a  maxim  of  the  schoolmen,  that  ''contra- 
riorum  eadem  est  scientia  :'*  we  never  really  know  what  a  thing 
is,  unless  we  are  also  able  to  give  a  sufiScient  account  of  its 
opposite.  Conformably  to  this  maxim^  one  considerable  section, 
in  most  treatises  on  Logic,  is  devoted  to  the  subject  of  Falla- 
cies ;  and  the  practice  is  too  well  worthy  of  observance,  to  allow 
of  our  departing  from  i^.  The  philosophy  of  reasoning,  to  be 
complete,  ought  to  comprise  the  theory  of  bad  as  well  as  of 
good  reasoning. 

We  have  endeavoured  to  ascertain  the  principles  by  which 
the  sufficiency  of  any  proof  can  be  tested,  and  by  which  the 
nature  and  amount  of  evidence  needful  to  prove  any  given 
conclusion  can  be  determined  beforehand.  If  these  principles 
were  adhered  to,  then  although  the  number  and  value  of  the 
truths  ascertained  would  be  limited  by  the  opportunities,  or 
by  the  industry,  ingenuity,  and  patience,  of  the  individual 
inquirer,  at  least  error  would  not  be  embraced  instead  of  truth. 
But  the  general  consent  of  mankind,  founded  on  their 
experience,  vouches  for  their  being  far  indeed  from  even  this 
negative  kind  of  perfection  in  the  employment  of  their 
reasoning  powers. 

In  the  conduct  of  life — in  the  practical  business  of  mankind 
*— wrong  inferences,  incorrect  interpretations  of  experience, 
unless  after  much  culture  of  the  thinking  faculty,  are  abso- 
lutely inevitable:  and  with  most  people,  after  the  highest 
degree  of  culture  they  ever  attain,  such'  erroneous  inferences, 
producing  corresponding  errors  in  conduct,  are  lamentably 
frequent.  Even  in  the  speculations  to  which  eminent  intel- 
lects have  systematically  devoted  themselves,  and  in  reference 
to  which  the  collective  mind  of  the  scientific  world  is  always 
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at  hand  to  aid  the  efforts  and  correct  the  aberrations  of  indi- 
viduals^ it  is  only  from  the  more  perfect  sciences^  from  those 
of  which  the  subject-matter  is  the  least  complicated,  that 
opinions  not  resting  on  a  correct  induction  have  at  length, 
generally  speaking,  been  expelled.  In  the  departments  of 
inquiry  relating  to  the  more  complex  phenomena  of  nature, 
and  especially  those  of  which  the  subject  is  man,  whether  as 
a  moral  and  intellectual,  a  social,  or  even  as  a  physical  being ; 
the  diversity  of  opinions  still  prevalent  among  instructed 
persons,  and  the  equal  confidence  with  which  those  of  the 
most  contrary  ways  of  thinking  cling  to  their  respective  tenets, 
are  proof  not  only  that  right  modes  of  philosophizing  are  not 
yet  generally  adopted  on  those  subjects,  but  that  wrong  ones 
are:  that  inquirers  have  not  only  in  general  missed  the 
truth,  but  have  often  embraced  error;  that  even  the  most 
cultivated  portion  of  our  species  have  not  yet  learned  to 
abstain  from  drawing  conclusions  which  the  evidence  does  not 
warrant. 

The  only  complete  safeguard  against  reasoning  ill,  is  the 
habit  of  reasoning  well;  familiarity  with  the  principles  of  correct 
reasoning,  and  practice  in  applying  those  principles.  It  is^ 
however,  not  unimportant  to  consider '  what  are  the  most 
common  modes  of  bad  reasoning;  by  what  appearances  the 
mind  is  most  likely  to  be  seduced  from  the  observance  of  true 
principles  of  induction ;  what,  in  short,  are  the  most  common 
and  most  dangerous  varieties  of  Apparent  Evidence,  whereby 
persons  are  misled  into  opinions  for  which  there  does  not 
exist  evidence  really  conclusive. 

A  catalogue  of  the  varieties  of  apparent  evidence  which  are 
not  real  evidence,  is  an  enumeration  of  Fallacies.  Without 
such  an  enumeration,  therefore,  the  present  work  would  be 
wanting  in  an  essential  point.  And  while  writers  who  included 
in  their  theory  of  reasoning  nothing  more  than  ratiocination, 
have,  in  consistency  with  this  limitation,  confined  their 
remarks  to  the  fallacies  which  have  their  seat  in  that  portion 
of  the  process  of  investigation ;  we,  who  profess  to  treat  of  the 
whole  process,  must  add  to  our  directions  for  performing  it 
rightly,  warnings  against  performing  it  wrongly  in  any  of  its 
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jparts :  whether  the  ratiocinative  or  the  experimental  portion 
of  it  be  in  fault,  or  the  fault  lie  in  dispensing  with  ratiocina- 
tion and  induction  altogether. 

§  2.  In  considering  the  sources  of  unfounded  inference, 
it  is  unnecessary  to  reckon  the  errors  which  arise,  not  from  a 
wrong  method,  nor  even  from  ignorance  of  the  right  one,  but 
from  a  casual  lapse,  through  hurry  or  inattention,  in  the 
application  of  the  true  principles  of  induction.  Such  errors, 
like  the  accidental  mistakes  in  casting  up  a  sum,  do  not  call 
for  philosophical  analysis  or  classification;  theoretical  con- 
siderations can  throw  no  light  upon  the  means  of  avoiding 
ithem.  In  the  present  treatise  our  attention  is  required,  not 
to  mere  inexpertness  in  performing  the  operation  in  the  right 
way,  (the  only  remedies  for  which  are  increased  attention  and 
more  sedulous  practice/)  but  to  the  modes  of  performing  it 
in  a  way  fundamentally  wrong ;  the  conditions  under  which 
the  human  mind  persuades  itself  that  it  has  sufficient  grounds 
for  a  conclusion  which  it  has  not  arrived  at  by  any  of  the 
legitimate  methods  of  induction — which  it  has  not,  even 
carelessly  or  overhastily,  endeavoured  to  test  by  those 
legitimate  methods. 

§  3.  There  is  another  branch  of  what  may  be  called  the 
Philosophy  of  Error,  which  must  be  mentioned  here,  though 
only  to  be  excluded  from  our  subject.  The  sources  of  erro- 
neous opinions  are  twofold,  moral  and  intellectual.  Of  these, 
thfe  moral  do  not  fall  within  the  compass  of  this  work.  They 
may  be  classed  under  two  general  heads ;  Indifference  to  the 
attainment  of  truth,  and  Bias :  of  which  last  the  most  common 
case  is  that  in  which  we  are  biassed  by  our  wishes ;  but  the 
liability  is  almost  as  great  to  the  undue  adoption  of  a  conclu- 
sion which  is  disagreeable  to  us,  as  of  one  which  is  agreeable, 
if  it  be  of  a  nature  to  bring  into  action  any  of  the  stronger 
passion?.  Persons  of  timid  character  are  the  more  predis- 
posed to  believe  any  statement,  the  more  it  is  calculated  to 
alarm  them.  Indeed  it  is  a  psychological  law,  dedueible  from 
the  most  general  laws  of  the  mental  constitution  of  man,  that 
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any  strong  passion  renders  us  credulous  as  to  the  existence  of 
objects  suitable  to  excite  it. 

But  the  moral  causes  of  opinions^  though  with  most 
persons  the  most  powerful  of  all^  are  but  remote  causes  :  they 
do  not  act  directly^  but  by  means  of  the  intellectual  causes ; 
to  which  they  bear  the  same  relation  that  the  circumstances 
called,  in  the  theory  of  medicine,  predisposing  causes,  bear  to 
exciting  causes.  Indifference  to  truth  cannot,  in  and  by  itself, 
produce  erroneous  belief;  it  operates  by  preventing  the  mind 
from  collecting  the  proper  evidences,  or  from  applying  to 
them  the  test  of  a  legitimate  and  rigid  induction ;  by  which 
omission  it  is  exposed  unprotected  to  the  influence  of  any 
species  of  apparent  evidence  which  offers  itself  spontaneously, 
or  which  is  elicited  by  that  smaller  quantity  of  trouble  which 
the  mind  may  be  willing  to  take.  As  little  is  Bias  a  direct 
source  of  wrong  conclusions.  We  cannot  believe  a  proposi- 
tion only  by  wishing,  or  only  by  dreading,  to  believe  it.  The 
most  violent  inclination  to  find  a  set  of  propositions  true,  will 
not  enable  the  weakest  of  mankind  to  believe  them  without  a 
vestige  of  intellectual  grounds — without  any,  even  apparent, 
evidence.  It  acts  indirectly,  by  placing  the  intellectual 
grounds  of  belief  in  an  incomplete  or  distorted  shape  before 
his  eyes.  It  makes  him  shrink  from  the  irksome  labour  of  a 
rigorous  induction,  when  he  has  a  misgiving  that  its  result 
may  be  disagreeable;  and  in  such  examination  as  he  does 
institute,  it  makes  him  exert  that  which  is  m  z.  certain 
measure  voluntary,  his  attention,  unfairly,  giving  a  larger 
share  of  it  to  the  evidence  which  seems  favourable  to  the 
desired  conclusion,  a  smaller  to  that  which  seems  un&vonrable. 
It  operates,  too,  by  making  him  look  out  eagerly  for  reasons, 
or  apparent  reasons,  to  support  opinions  which  are  conform- 
able, or  resist  those  which  are  repugnant,  to  his  interests  or 
feelings ;  and  when  the  interests  or  feelings  are  common  to 
great  numbers  of  persons,  reasons  are  accepted  and  pass 
current,  which  would  not  for  a  moment  be  listened  to  in  that 
character  if  the  conclusion  had  nothing  more  powerful  than 
its  reasons  to  speak  in  its  behalf.  The  natural  or  acquired 
partialities  of  mankind  are  continually  throwing  up  pbiloso- 
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phical  theoriee,  the  sole  recommendation  of  which  consists  in 
the  premises  they  afford  for  proving  cherished  doctrines^  or 
justifying  favourite  feelings :  and  when  any  one  of  these 
theories  has  heen  so  thoroughly  discredited  as  no  longer  to 
serve  the  purpose^  another  is  always  ready  to  take  its  place. 
This  propensity^  when  exercised  in  favour  of  any  widely-spread 
persuasion  or  sentiment,  is  often  decorated  with  complimentary 
epithets;  and  the  contrary  habit  of  keeping  the  judgment  in 
complete  subordination  to  evidenee,  is  stigmatized  by  various 
hard  names,  as  scepticism,  immorality,  coldness,  hard-hearted- 
ness,  and  similar  expressions  according  to  the  nature  of  the 
case.  But  though  the  opinions  of  the  generality  of  mankind, 
when  not  dependent  on  mere  habit  and  inculcation,  have  their 
root  much  more  in  the  inclinations  than  in  the  intellect,  it  is 
a  necessary  condition  to  the  triumph  of  the  moral  bias  that  it 
should  first  pervert  the  understanding.  Every  erroneous 
inference,  though  originating  in  moral  causes,  involves  the 
intellectual  operation  of  admitting  insufficient  evidence  as 
sufficient ;  and  whoever  was  on  his  guard  against  all  kinds  of 
inconclusive  evidence  which  can  be  mistaken  for  conclusive, 
would  be  in  no  danger  of  being  led  into  error  even  by  the 
strongest  bias.  There  are  minds  so  strongly  fortified  on  the 
intellectual  side,  that  they  could  not  blind  themselves  to  the 
light  of  truth,  however  really  desirous  of  doing  so ;  they  could 
not,  with  all  the  inclination  in  the  world,  pass  off  upon  them- 
selves bad  arguments  for  good  ones.  If  the  sophistry  of  the 
intellect  could  be  rendered  impossible,  that  of  the  feelings, 
having  no  instrument  to  work  with,  would  be  powerless.  A 
comprehensive  classification  of  all  those  things  which,  not 
being  evidence,  are  liable  to  appear  such  to  the  understanding, 
will,  therefore,  of  itself  include  all  errors  of  judgment  arising 
from  moral  causes,  to  the  exclusion  only  of  errors  of  practice 
committed  against  better  knowledge. 

To  examine,  then,  the  various  kinds  of  apparent  evidence 
which  are  not  evidence  at  all,  and  of  apparently  conclusive 
evidence  which  do  not  really  amount  to  condusive'ness,  is  the 
object  of  that  part  of  our  inquiry  into  which  we  are  about  to 
enter. 
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The  subject  is  not  beyond  the  compass  of  classification  and 
comprehensive  survey.  The  things^  indeed>  which  are  not 
evidence  of  any  given  conclusion,  are  manifestly  endless,  and 
this  negative  property,  having  no  dependence  on  any  positive 
ones,  cannot  be  made  the  groundwork  of  a  real  classification. 
But  the  things  which,  not  being  evidence,  are  susceptible 
of  being  mistaken  for  it,  are  capable  of  a  classification 
having  reference  to  the  positive  property  which  they  possess 
of  appearing  to  be  evidence.  We  may  arrange  them,  at  our 
choice,  on  either  of  two  principles ;  according  to  the  cause 
which  makes  them  appear  to  be  evidence,  not  being  so ;  or 
according  to  the  particular  kind  of  evidence  which  they 
simulate.  The  Classification  of  Fallacies  which  will  be  at- 
tempted in  the  ensuing  chapter,  is  founded  on  these  considera- 
tions jointly. 


CHAPTER  IL 


CLASSIFICATION   OF   FALLACIES. 

§  1.  In  attempting  to  establish  certain  general  distinc- 
tions which  shall  mark  ont  from  one  another  the  various 
kinds  of  Fallacious  Evidence^  we  propose  to  ourselves  an  alto- 
gether different  aim  from  that  of  several  eminent  thinkent, 
who  have  given^  under  the  name  of  Political  or  other  Falla- 
cies;  a  mere  enumeration  of  a  certain  number  of  erroneous 
opinions;  false  general  propositions  which  happen  to  be 
often  met  with;  loci  communes  of  bad  arguments  on  some 
particular  subject.  Logic  is  not  concerned  with  the  false 
opinions  which  people  happen  to  entertain^  but  with  the 
manner  in  which  they  come  to  entertain  them.  The  ques- 
tion is  not^  what  facts  have  at  any  time  been  erroneously 
supposed  to  be  proof  of  certain  other  facts^  but  what  pro- 
perty in  the  facts  it  was  which  led  any  one  to  this  mistaken 
supposition. 

When  a  fact  is  supposed,  though  incorrectly,  to  be  evi- 
dentiary of,  or  a  mark  of,  some  other  fact,  there  must  be  a 
cause  of  the  error;    the   supposed   evidentiary  fact  must  be 
connected  in  some  particular  manner  with  the  fact  of  which 
it  is  deemed  evidentiary, — must  stand  in  some  particular  rela- 
tion to  it,  without  which  relation  it  would  not  be  regarded  in 
that  light.     The  relation  may  either  be  one  resulting  from 
the  simple  contemplation  of  the  two  facts  side  by  side  with 
one  another,  or  it  may  depend  on  some  process  of  mind,  by 
which  a  previous   association  has  been  established   between 
them.     Some  peculiarity  of  relation,  however,  there  must  be ; 
the  fact  which  can,  even  by  the  wildest  aberration,  be  supposed 
to  prove  another  fact,  must  stand  in  some   special  position 
with  regard  to  it ;  and  if  we  could  ascertain  and  define  that 
special  position,  we  should  perceive  the  origin  of  the  error. 
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We  cannot  regard  one  fact  as  evidentiary  of  another, 
unless  we  believe  that  the  two  are  always^  or  in  the  majority 
of  cases^  conjoined.  If  we  believe  A  to  be  evidentiary  of  B, 
if  when  we  see  A  we  are  inclined  to  infer  B  from  it,  the  reason 
is  because  we  believe  that  wherever  A  is,  B  also  either  always 
or  for  the  most  part  exists,  either  as  an  antecedent,  a  Gonse« 
quent,  or  a  concomitant.  If  when  we  see  A  we  are  inclined 
not  to  expect  B — ^if  we  believe  A  to  be  evidentiary  of  the 
absence  of  B — it  is  because  we  believe  that  where  A  is,  6  either 
is  never,  or  at  least  seldom,  found.  Erroneous  conclusions, 
in  short,'  no  less  than  correct  conclusions,  have  an  invariable 
relation  to  a  general  formula,  either  expressed  or  tacitly  im- 
plied. When  we  infer. some  fact  from  some  other  fact  which 
does  not  really  prove  it,  we  either  have  admitted,  or,  if  we 
maintained  consistency,  ought  to  admit,  some  groundless 
general  proposition  respecting  the  conjunction  of  the  two 
phenomena. 

For  every  property,  therefore,  in  facts,  or  in  our  mode  of 
considering  facts,  which  leads  us  to  believe  that  they  are  habi- 
tually conjoined  when  they  are  not,  or  that  they  are  not  when 
in  reality  they  are,  there  is  a  corresponding  kind  ^of  Fallacy ; 
and  an  enumeration  of  fallacies  would  consist  in  a  specifica- 
tion of  those  properties  in  facts,  and  those  peculiarities  in  our 
mode  of  considering  them,  which  give  rise  to  this  erroneous 
opinion. 

§  2.  To  begin,  then ;  the  supposed  connexion,  or  repug- 
nance, between  the  two  facts,  may  either  be  a  conclusion 
from  evidence  (that  is,  from  some  other  proposition  or  pro- 
positions), or  may  be  admitted  without  any  such  ground; 
admitted,  as  the  phrase  is,  on  its  own  evidence ;  embraced  as 
self-evident,  as  an  axiomatic  truth.  This  gives  rise  to  the 
first  great  distinction,  that  between  Fallacies  of  Inference, 
and  Fallacies  of  Simple  Inspection.  In  the  latter  division 
must  be  included  not  only  all  cases  in  which  a  proposition  is 
believed  and  held  for  true,  literally  without  any  extrinsic 
evidence,  either  of  specific  experience  or  general  reasoning ; 
but  those  more  frequent  cases   in    which   simple   inspection 
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creates  a  presumption  in  favour  of  a  proposition ;  not  suffi- 
cient for  belief,  but  sufficient  to  cause  the  strict  principles 
of  a  regular  induction  to  be  dispensed  with,  and  creating  a  pre- 
disposition to  believe  it  on  evidence  which  would  be  seen  to  be 
insufficient  if  no  such  presumption  existed.  This  class,  com- 
prehending the  whole  of  what  may  be  termed  Natural 
Prejudices,  and  which  I  shall  call  indiscriminately  Fallacies  of 
Simple  Inspection  or  Fallacies  c^  priori,  shall  be  placed  at  the 
head  of  our  list. 

Fallacies  of  Inference,  or  erroneous  conclusions  from 
supposed  evidence,  must  be  subdivided  according  to  the  nature 
of  the  apparent  evidence  from  which  the  conclusions  are 
drawn ;  or  (what  is  the  same  thing)  according  to  the  parti- 
cular kind  of  sound  argument  which  the  fallacy  in  question 
simulates.  But  there  is  a  distinction  to  be  first  drawn,  which 
does  not  answer  to  any  of  the  divisions  of  sound  arguments, 
but  arises  out  of  the  nature  of  bad  ones.  We  may  know 
exactly  what  our  evidence  is,  and  yet  draw  a  false  conclusion 
from  it;  we  may  conceive  precisely  what  our  premises  are, 
what  alleged  matters  of  fact,  or  general  principles,  are  the 
foundation  of  our  inference;  and  yet,  because  the  premises 
are  false,  or  because  we  have  inferred  from  them  what  they 
will  not  support,  our  conclusion  may  be  erroneous.  But  a 
case,  perhaps  even  more  frequent,  is  that  in  which  the  error 
arises  from  not  conceiving  our  premises  with  due  clearness, 
that  is,  (as  shown  in  the  preceding  Book,*)  with  due  fixity  : 
forming  one  conception  of  our  evidence  when  we  collect  or 
receive  it,  and  another  when  we  make  use  of  it;  or  unadvisedly, 
and  in  general  unconsciously,  substituting,  as  we  proceed,  dif- 
ferent premises  in  the  place  of  those  with  which  we  set  out,  or 
a  difierent  conclusion  for  that  which  we  undertook  to  prove. 
This  gives  existence  to  a  class  of  fallacies  which  may  be  justly 
termed  (in  a  phrase  borrowed  from  Bentham)  Fallacies  of 
Confusion  ;  comprehending,  among  others,  all  those  which  have 
their  source  in  language,  whether  arising  from  the  vagueness  or 
ambiguity  of  our  terms,  or  from  casual  associations  with  them. 


Supra,  p.  205. 
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When  the  fallacy  is  not  one  of  Confusion,  that  is,  when> 
the  proposition  believed,  and  the  evidence  on  which  it  is 
believed,  are  steadily  apprehended  and  unambiguously  ex- 
pressed,  there  remain  to  be  made  two  cross  divisions.  The 
Apparent  Evidence  may  be  either  particular  facts,  or  fore- 
gone generalizations ;  that  is,  the  process  may  simulate  either 
simple  Induction,  or  Deduction;  and  again,  the  evidence, 
whether  consisting  of  supposed  facts  or  of  general  proposi- 
tions, may  be  false  in  itself,  or,  being  true,  may  fail  to  bear 
out  the  conclusion  attempted  to  be  founded  on  it.  This 
gives  us  first.  Fallacies  of  Induction  and  Fallacies  of  De- 
duction, and  then  a  subdivision  of  each  of  these^  accord- 
ing as  the  supposed  evidence  is  false,  or  true  but  incon- 
clusive. 

Fallacies  of  Induction,  where  the  facts  on  which  the  induc- 
tion proceeds  are  erroneous,  may  be  termed  Fallacies  of 
Observation.  The  term  is  not  strictly  accurate,  or  rather,  not 
accurately  coextensive  with  the  class  of  fallacies  which  I 
propose  to  designate  by  it.  Induction  is  not  always  grounded 
on  facts  immediately  observed,  but  sometimes  on  facts  inferred : 
and  when  these  last  are  erroneous,  the  error  may  not  be,  in  the 
literal  sense  of  the  term,  an  instance  of  bad  observation,  but  of 
bad  inference.  It  will  be  convenient,  however,  to  make  only 
one  class  of  all  the  inductions  of  which  the  error  lies  in  not 
sufficiently  ascertaining  the  facts  on  which  the  theory  is 
grounded ;  whether  the  cause  of  failure  be  mal-observation,  or 
simple  non-observation,  and  whether  the  mal-observation  be 
direct,  or  by  means  of  intermediate  marks  which  do  not  prove 
what  they  are  supposed  to  prove.  And  in  the  absence  of  any 
comprehensive  term  to  denote  the  ascertainment,  by  whatever 
means,  of  the  facts  on  which  an  induction  is  grounded,  I  will 
venture  to  retain  for  this  class  of  fallacies,  under  the  explana- 
tion now  given,  the  title  of  Fallacies  of  Observation. 

The  other  class  of  inductive  fallacies,  in  which  the  &cts 
are  correct,  but  the  conclusion  not  warranted  by  them,  are 
properly  denominated  Fallacies  of  Generalization :  and  these, 
again,  fall  into  various  subordinate  classes  or  natural  groups, 
some  of  which  will  be  enumerated  in  their  proper  place. 
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When  we  now  turn  to  Fallacies  of  Deduction,  namely, 
those  modes  of  incorrect  argumentation  in  which  the  pre- 
mises, or  some  of  them,  are  general  propositions,  and  the 
argument  a  ratiocination ;  we  may  of  course  subdivide  these 
also  into  two  species  similar  to  the  two  preceding,  namely, 
those  which  proceed  on  &lse  premises,  and  those  of  which 
the  premises,  though  true,  do  not  support  the  conclusion. 
But  of  these  species,  the  first  must  necessarily  fall  under 
some  one  of  the  heads  already  enumerated.  For  the  error 
must  be  either  in  those  premises  which  are  general  proposi- 
tions, or  in  those  which  assert  individual  facts.  In  the  former 
case  it  is  an  Inductive  Fallacy,  of  one  or  the  other  class ;  in 
the  latter  it  is  a  Fallacy  of  Observation :  unless,  in  either 
case,  the  erroneous  premise  has  been  assumed  on  simple  in- 
spection, in  which  case  the  fallacy  is  i  priori.  Or  finally,  the 
premises,  of  whichever  kind  they  are,  may  never  have  been 
conceived  in  so  distinct  a  manner  as  to  produce  any  clear  con- 
sciousness by  what  means  they  were  arrived  at;  as  in  the  case 
of  what  is  called  reasoning  in  a  circle :  and  then  the  fallacy  is 
one  of  Confusion. 

There  remain,  therefore,  as  the  only  class  of  fallacies  having 
properly  their  seat  in  deduction,  those  in  which  the  premises 
of  the  ratiocination  do  not  bear  out  its  conclusion ;  the  various 
cases,  in  short,  of  vicious  argumentation,  provided  against  by 
the  rules  of  the  syllogism.  We  shall  call  these.  Fallacies  of 
Ratiocination. 

We  have  thus  five  distinguishable  classes  of  fallacy,  which 
may  be  expressed  in  the  following  synoptic  table : — 

of  Simple  Inspeotion       .  .  .  l.  Fal1aoiMd.prtor(. 


FallMiM 


/ftom  eTidenoo 
distinctly 
coQoeiTed 


Indactire   (2.  FallaciMofObterration. 
FallaoiM.   U.  FallMleiof  G«neralizattoa. 
J5u2£®  }  4.  FEllftdot  of  Eatiocination. 


from  efidenoe 
.  /   .    indistinct!] 

of  InibraKie      ^    oonoeiTed 


indistinctTy*  [    6.  FalladM  of  Conftision. 


§  3.     We  must  not,  however,  expect  to  find  that  men's 
actual  errors  always^  or  even  commonly,  fall  so  unmistakeably 
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under  some  one  of  these  classes,  as  to  be  incapable  of  being 
referred  to  any  other.  Erroneous  arguments  do  not  admit  of 
such  a  sharply  cut  division  as  valid  arguments  do.  An  argu- 
ment fully  stated,  with  ajl  its  steps  distinctly  set  out,  in 
lansruage  not  susceptible  of  misunderstanding,  must,  if  it  be 
erroneous,  be  so  in  some  one  of  these  five  modes  unequivocally  : 
or  indeed  of  the  first  four,  since  the  fifth,  on  such  a  supposi- 
tion, would  vanish.  But  it  is  not  in  the  nature  of  bad  reason- 
ing to  express  itself  thus  unambiguously.  When  a  sophist, 
whether  he  is  imposing  on  himself  or  attempting  to  impose 
on  others,  can  be  constrained  to  throw  his  sophistry  into  so 
distinct  a  form,  it  needs,  in  a  large  proportion  of  cases,  no 
further  exposure. 

In  all  arguments,  everywhere  but  in  the  schools,  some  of 
the  links  are  suppressed ;  d  fortiori  when  the  arguer  either 
intends  to  deceive,  or  is  a  lame  and  inexpert  thinker,  little 
accustomed  to  bring  his  reasoning  processes  to  any  test :  and 
it  is  in  those  steps  of  the  reasoning  which  are  made  in  this 
tacit  and  half-conscious,  or  even  wholly  unconscious  manner, 
that  the  error  oftenest  lurks.  In  order  to  detect  the  fallacy, 
the  proposition  thus  silently  assumed  must  be  supplied;  but 
the  reasoner,  most  likely,  has  never  really  asked  himself  what 
he  was  assuming :  his  confuter,  unless  permitted  to  extort  it 
from  him  by  the  Socratic  mode  of  interrogation,  must  himself 
judge  what  the  suppressed  premise  ought  to  be  in  order  to 
support  the  conclusion.  And  hence,  in  the  words  of  Arch- 
bishop Whately,  *^it  must  be  often  a  matter  of  doubt,  or 
rather,  of  arbitrary  choice,  not  only  to  which  genus  each  hind 
of  fallacy  should  be  referred,  but  even  to  which  kind  to  refer 
any  one  individual  fallacy ;  for  since,  in  any  course  of  argu- 
ment, one  premise  is  usually  suppressed,  it  frequently  happens 
in  the  case  of  a  fallacy,  that  the  hearers  are  left  to  the  alterna- 
tive of  supplying  either  a  premise  which  is  not  true,  or  else,  one 
which  does  not  prove  the  conclusion  :  e,^,  if  a  man  expatiates 
on  the  distress  of  the  country,  and  thence  argues  that  the 
government  is  tyrannical,  we  must  suppose  him  to  assume 
eit/ier  '  that  every  distressed  country  is  under  a  tyranny,'  which 
is  a  manifest  falsehood,  or  merely  that  '  every  country  under  a 
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tyranny  is  distressed/  which,  however  true,  proves  nothing, 
the  middle  term  being  undistributed."  The  former  would  be 
ranked,  in  our  distribution,  among  fallacies  of  generalization, 
the  latter  among  those  of  ratiocination.  '*  Which  are  we  to 
suppose  the  speaker  meant  us  to  understand?  Surely"  (if  he 
understood  himself)  "just  whichever  each  of  his  hearers  might 
happen  to  prefer :  some  might  assent  to  the  false  premise ; 
others  allow  the  unsound  syllogism." 

Almost  all  fallacies,  therefore,  might  in  strictness  be 
brought  under  our  fifth  class,  Fallacies  of  Confusion.  A 
fallacy  can  seldom  be  absolutely  referred  to  any  of  the  other 
classes;  we  can  only  say,  that  if  all  the  links  were  filled  up 
which  should  be  capable  of  being  supplied  in  a  valid  argument, 
it  would  either  stand  thus  (forming  a  fallacy  of  one  class),  or 
thus  (a  fallacy  of  another) ;  or  at  furthest  we  may  say,  that 
the  conclusion  is  most  liiel^  to  have  originated  in  a  fallacy  of 
such  and  such  a  class.  Thus  in  the  illustration  just  quoted, 
the  error  committed  may  be  traced  with  most  probability  to 
a  fallacy  of  generalization;  that  of  mistaking  an  uncertain 
mark,  or  piece  of  evidence,  for  a  certain  one;  concluding 
from  an  effect  to  some  one  of  its  possible  causes,  when  there 
are  others  which  would  have  been  equally  capable  of  pro- 
ducing it. 

Yet,  though  the  five  classes  run  into  each  other,  and  a 
particular  error  often  seems  to  be  arbitrarily  assigned  to  one  of 
them  rather  than  to  any  of  the  rest,  there  is  considerable  use 
in  so  distinguishing  them.  We  shall  find  it  convenient  to  set 
apart,  as  Fallacies  of  Confusion,  those  of  which  confusion  is 
the  most  obvious  characteristic ;  in  which  no  other  cause  can 
be  assigned  for  the  mistake  committed,  than  neglect  or 
inability  to  state  the  question  properly,  and  to  apprehend  the 
evidence  with  definiteness  and  precision.  In  the  remaining 
four  classes  I  shall  place  not  only  the  cases  in  which  the  evi- 
dence is  clearly  seen  to  be  what  it  is,  and  yet  a  wrong  conclu- 
sion drawn  from  it,  but  also  those  in  which,  although  there  be 
confusion,  the  confusion  is  not  the  sole  cause  of  the  error,  but 
there  is  some  shadow  of  a  ground  for  it  in  the  nature  of  the 
evidence  itself.     And  in  distributing  these  cases  of  partial 
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confusion  among  the  fonr  classes^  I  shdl),  when  there  can 
be  any  hesitation  as  to  the  precise  seat  of  the  fallacy,  sap- 
pose  it  to  be  in  that  part  of  the  process  in  which,  from 
the  nature  of  the  case,  and  the  tendencies  of  the  human  mind, 
an  error  would  in  the  particular  circumstances  be  the  most 
probable.  ♦ 

After  these  observations  we  shall  proceed,  without  farther 
preamble,  to  consider  the  five  classes  in  their  cmier. 


CHAPTER  III. 


FALLACIES   OF   SIMPLE    INSPECTION  ;    OR   A  PBIOBl 
FALLACIES. 

§  L  Tbte  tribe  of  errots  of  which  we  are  to  treat  in  the 
first  instance^  are  those  in  which  no  actual  inference  takes 
place  at  all :  the  proposition  (it  cannot  in  such  cases  be  called 
a  conclusion)  being  embraced^  not  as  proved^  but  as  requiring 
no  proof;  as  a  self-evident  truth;  or  else  as  having  such 
intrinsic  verisimilitude^  that  external  evidence  not  in  itself 
amounting  to  proof^  is  sufficient  in  aid  of  the  antecedent 
presumption. 

An  attempt  to  treat  this  subject  comprehensively  would  be 
a  transgression  of  the  bounds  prescribed  to  this  work,  since  it 
would  necessitate  the  inquiry  which,  more  than  any  other, 
is  the  grand  question  of  what  is  called  metaphysics,  viz. 
What  are  the  propositions  which  may  reasonably  be  received 
without  proof?  That  there  must  be  some  such  propositions 
all  are  agreed,  since  there  cannot  be  an  infinite  series  of  proof, 
a  chain  suspended  from  nothing.  But  to  determine  what  these 
propositions  are,  is  the  opus  magnum  of  the  more  recondite 
mental  philosophy.  Two  principal  divisions  of  opinion  on  the 
subject  have  divided  the  schools  of  philosophy  from  its  first 
dawn.  The  one  recognises  no  ultimate  premises  but  the  facts 
of  our  subjective  consciousness;  our  sensations,  emotions, 
intellectual  states  of  mind,  and  volitions.  These,  and 
whatever  by  strict  rules  of  induction  can  be  derived  from  these, 
it  is  possible,  according  to  this  theory,  for  us  to  know;  of  all 
else  we  must  remain  in  ignorance.  The  opposite  school  hold 
that  there  are  other  existences,  suggested  indeed  to  our  minds 
by  these  subjective  phenomena,  but  not  inferrible  from  them, 
by  any  process  either  of  deduction  or  of  induction ;  which. 
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however,  we  must,  by  the  constitution  of  our  mental  nature, 
recognise  as  rctilities;  and  realities,  too,  of  a  higher  order 
than  the  phenomena  of  our  consciousness,  being  the  eflScient 
causes  and  necessary  substrata  of  all  Phenomena.  Among 
these  entities  they  reckon  Substances,  whether  matter  or 
spirit;  from  the  dust  under  our  feet  to  the  soul,  and  from  that 
to  Deity.  All  these,  according  to  them,  are  preternatural  or 
supernatural  beings,  having  no  likeness  in  experience,  though 
experience  is  entirely  a  manifestation  of  their  agency.  Their 
existence,  together  with  more  or  less  of  the  laws  to  which 
they  conform  in  their  operations,  are,  on  this  theory,  appre- 
hended and  recognised  as  real  by  the  mind  itself  intuitively  : 
experience  (whether  in  the  form  of  sensation  or  of  mental 
feeling)  having  no  other  part  in  the  matter  than  as  affording 
facts  which  are  consistent  with  these  necessary  postulates 
of  reason,  and  which  are  explained  and  accounted  for  by 
them. 

As  it  is  foreign  to  the  purpose  of  the  present  treatise  to 
decide  between  these  conflicting  theories,  we  are  precluded 
from  inquiring  into  the  existence,  or  defining  the  extent  and 
limits,  of  knowledge  d  priori,  and  from  characterizing  the 
kind  of  correct  assumption  which  the  fallacy  of  incorrect  as- 
sumption, now  under  consideration,  simulates.  Yet  since  it 
is  allowed  on  both  sides  that  such  assumptions  are  oflen 
made  improperly,  we  may  find  it  practicable,  without  entering 
into  the  ultimate  metaphysical  grounds  of  the  discussion,  to 
state  some  speculative  propositions,  and  suggest  some  prac- 
tical cautions,  respecting  the  forms  in  which  such  unwar- 
raiited  assumptions  are  most  likely  to  be  made. 

§  2.  In  the  cases  in  which,  according  to  the  thinkers 
of  the  ontological  school,  the  mind  apprehends,  by  intuition, 
things,  and  the  laws  of  things,  not  cognizable  by  our  sensitive 
faculty ;  those  intuitive,  or  supposed  intuitive,  perceptions  are 
undistinguishable  from  what  the  opposite  school  are  accus- 
tomed to  call  ideas  of  the  mind.  When  they  themselves  say 
that  they  perceive  the  things  by  an  immediate  act  of  a  faculty 
given  for  that  purpose  by  their  Creator,  it  would  be  said  of 


FALLACIES    OP    SIMPLE    INSPECTION,  315 

them  by  their  opponents  that  they  find  an  idea  or  conception 
in  their  own  minds,  and  from  the  idea  or  conception,  infer  the 
existence  of  a  corresponding  objective  reality.  Nor  would 
this  be  an  unfair  statement,  but  a  mere  version  into  other 
words  of  the  account  given  by  many  of  tliemselves ;  and  one 
to  which  the  more  clear- sighted  of  them  might,  and  generally 
do,  without  hesitation,  subscribe.  Since,  therefore,  in  the 
cases  which  lay  the  strongest  claims  to  be  examples  of  know- 
ledge a  priori,  the  mind  proceeds  from  the  idea  of  a  thing  to 
the  reality  of  the  thing  itself,  we  cannot  be  surprised  by  find- 
ing that  illicit  assumptions  a  priori  consist  in  doing  the  same 
thing  erroneously  :  in  mistaking  subjective  facts  for  objective, 
laws  of  the  percipient  mind  for  laws  of  the  perceived  object, 
properties  of  the  ideas  or  conceptions  for  properties  of  the 
things  conceived. 

Accordingly,  a  large  proportion  of  the  erroneous  thinking 
which  exists  in  the  world  proceeds  on  a  tacit  assumption,  that 
the  same  order  must  obtain  among  the  objects  in  nature 
which  obtains  among  our  ideas  of  them.  That  if  we  always 
think  of  two  things  together,  the  two  things  must  always 
exist  together."  That  if  one  thing  makes  us  think  of  another 
as  preceding  or  following  it,  that  other  must  precede  it  or 
follow  it  in  actual  fact.  And  conversely,  that  when  we 
cannot  conceive  two  things  together  they  cannot  exist 
together,  and  that  their  combination  may,  without  further 
evidence,  be  rejected  from  the  list  of  possible  occur- 
rences. 

Few  persons,  I  am  inclined  to  think,  have  reflected  on  the 
great  extent  to  which  this  fallacy  has  prevailed,  and  prevails, 
in  the  actual  beliefs  and  actions  of  mankind.  For  a  first  illus- 
tration of  it,  we  may  refer  to  a  large  class  of  popular  super- 
stitions. If  any  one  will  examine  in  what  circumstances  most 
of  those  things  agree,  which  in  different  ages  and  by  different 
portions  of  the  human  race  have  been  considered  as  omens  or 
prognostics  of  some  interesting  event,  whether  calamitous  or 
fortunate ;  they  will  be  found  very  generally  characterized  by 
this  peculiarity,  that  they  cause  the  mind  to  think  of  that,  of 
which   they  are  therefore   supposed   to   forebode   the  actual 
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occurrence.  "Talk  of  the  devil,  and  he  will  appear/'  has 
passed  into  a  proverb.  Talk  of  the  devil,  that  is,  raise  the 
idea,  and  the  reality  will  follow.  In  times  when  the  appear- 
ance of  that  personage  in  a  visible  form  was  thought  to  be  no 
unfrequent  occurrence,  it  has  doubtless  often  happened  to  per- 
sons of  vivid  imagination  and  susceptible  nerves,  that  talking 
of  the  devil  has  caused  them  to  fancy  they  saw  him ;  as,  even 
in  our  more  incredulous  days,  listening  to  ghost  stories  pre- 
disposes us  to  see  ghosts  ;  and  thus,  as  a  prop  to  the  d  priori 
fallacy,  there  might  come  to  be  added  an  auxiliary  fallacy  of 
mal- observation,  with  one  of  false  generalization  grounded  on 
it.  Fallacies  of  different  orders  often  herd  or  cluster  together 
in  this  fashion,  one  smoothing  the  way  for  another.  But  the 
origin  of  the  superstition  is  evidently  that  which  we  have 
assigned.  In  like  manner  it  has  been  universally  considered 
unlucky  to  speak  of  misfortune.  The  day  on  which  any 
calamity  happened  has  been  considered  an  unfortunate  day, 
and  there  has  been  a  feeling  everywhere,  and  in  some  nations 
a  religious  obligation,  against  transacting  any  important  busi- 
ness on  that  day.  For  on  such  a  day  our  thoughts  are  likely 
to  be  of  misfortune.  For  a  similar  reason,  any  untoward 
occurrence  in  commencing  an  undertaking  has  been  considered 
ominous  of  failure ;  and  often,  doubtless,  has  really  contributed 
to  it,  by  putting  the  persons  engaged  in  the  enterprise  more 
or  less  out  of  spirits :  but  the  belief  has  equally  prevailed 
where  the  disagreeable  circumstance  was,  independently  of 
superstition,  too  insignificant  to  depress  the  spirits  by  any 
influence  of  its  own.  All  know  the  story  of  Caesar's  acciden- 
tally stumbling  in  the  act  of  landing  on  the  African  coast ; 
and  the  presence  of  mind  with  which  he  converted  the  direful 
presage  into  a  favourable  one  by  exclaiming,  "  Africa,  I  em- 
brace thee."  Such  omens,  it  is  true,  were  often  conceived  as 
warnings  of  the  future,  given  by  a  friendly  or  a  hostile  deity  ; 
but  this  very  superstition  grew  out  of  a  pre-existing  tendency  ; 
the  god  was  supposed  to  send,  as  an  indication  of  what  was  to 
come,  something  which  people  were  already  disposed  to  con- 
sider in  that  light.  So  in  the  case  of  lucky  or  unlucky  names. 
Herodotus  tells  us  how  the  Greeks,  on  the  way  to  Mycale, 
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were  enconraged  in  their  enterprise  by  the  arrival  of  a  deputa- 
tion from  Samos,  one  of  the  members  of  which  was  named 
Hegesistratos,  the  leader  of  armies. 

Cases  may  be  pointed  out  in  which  something  which  could 
have  no  real  effect  but  to  make  persons  tAini  of  misfortune, 
was  r^arded  not  merely  as  a  prognostic,  but  as  something 
approaching  to  an  actual  cause  of  it.  The  ihn^fut  of  the 
Greeks,  2JiAfavete  Unguis,  or  bona  verba  quaBO,  of  the  Romans, 
evince  the  care  with  which  they  endeavoured  to  repress  the 
utterance  of  any  word  expressive  or  suggestive  of  ill  fortune ; 
not  from  notions  of  delicate  politeness,  to  which  their  general 
mode  of  conduct  and  feeling  had  very  little  reference,  but 
firom  bond  fide  alarm  lest  the  event  so  suggested  to  the  imagi- 
nation should  in  fact  occur.  Some  vestige  of  a  similar  super- 
stition has  been  known  to  exist  among  uneducated  persons 
even  in  our  own  day :  it  is  thought  an  unchristian  thing  to 
talk  of,  or  suppose,  the  death  of  any  person  while  he  is  alive. 
It  is  known  how  careful  the  Romans  were  to  avoid,  by  an 
indirect  mode  of  speech,  the  utterance  of  any  word  directly 
expressive  of  death  or  other  calamity :  how  instead  of  mortuus 
est  they  said  vixiti  and  "  be  the  event  fortunate  or  othemoise'* 
instead  of  adverse.  The  name  Maleventum,  of  which  Sal- 
masius  so  sagaciously  detected  the  Thessalian  origin  (MaXcfcxc^ 
MaXocvroc)^  they  changed  into  the  highly  propitious  denomi- 
nation, Beneventum ;  Egesta  into  Segesta ;  and  Epidamnus, 
a  name  so  interesting  in  its  associations  to  the  reader  of 
Thucydides,  they  exchanged  for  Dyrrhachium,  to  escape  the 
perils  of  a  word  suggestive  of  damnum  or  detriment. 

*'  If  an  hare  cross  the  highway,*'  says  Sir  Thomas  Browne,* 
*'  there  are  few  above  threescore  that  are  not  perplexed  thereat ; 
which  notwithstanding  is  but  an  augurial  terror,  according  to 
that  received  expression,  Inauspicatum  dat  iter  ollatus  lepus. 
And  the  ground  of  the  conceit  was  probably  no  greater  than 
this,  that  a  fearful  animal  passing  by  us  portended  unto  us 
something  to  be  feared ;  as  upon  the  like  consideration  the 
meeting  of  a  fox   presaged  some   future  imposture.^'     Such 

*  Vulgar  Errort,  book  y.  chap.  21. 
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superstitions  as  the? e  last  must  be  the'  result  of  study ;  thejr* 
are  too  recondite  for  natural  or  spontaneous  growth.  But 
when  the  attempt  was  once  made  to  construct  a  scienoe  of 
predictions,  any  association,  thouj^h  ever  so  faint  or  remote, 
by  which  an  object  could  be  connected  in  however  far-fetched 
a  manner  with  ideas  either  of  prosperity  or  of  danger  and 
misfortune^  was  enough  to  determine  its  being  classed  among 
good  or  evil  omens. 

An  example  of  rather  a  diflferent  kind  from  any  of  these, 
but  falling  under  the  same  principle,  is  the  famous  attempt  on 
which  so  much  labour  and  ingenuity  were  expended  by  the 
alchemists,  to  make  gold  potable.  The  motive  to  this  was  a 
conceit  that  potable  gold  could  be  no  other  than  the  universal 
medicine :  and  why  gold  ?  Because  it  wa£  so  precious. 
It  must  have  aU  marvellous  properties  as  a  physical  sub- 
stance, because  the  mind  was  already  accustomed  to  marvel 
at  it. 

From  a  similar  feeling,  "  every  substance,''  says  Dr.  Paris,* 
'^  whose  origin  is  involved  in  mystery,  has  at  different  times 
been  eagerly  applied  to  the  purposes  of  medicine.  Not  long 
since,  one  of  those  showers  which  are  now  known  to  consist 
of  the  excrements  of  insects,  fell  in  the  north  of  Italy ;  the 
inhabitants  regarded  it  as  manna,  or  some  supernatural 
panacea,  and  they  swallowed  it  with  such  avidity,  that  it  was 
only  by  extreme  address  that  a  small  quantity  was  obtained 
for  a  chemical  examination/'  The  superstition,  in  this  in- 
stance, though  doubtless  partly  of  a  religious  character,  pro- 
bably in  part  also  arose  from  the  prejudice  that  a  wonderful 
thing  must  of  course  have  wonderful  properties. 

§  8.  The  instances  of  a  priori  fallacy  which  we  have 
hitherto  cited  belong  to  the  class  of  vulgar  errors,  and  do 
not  now,  nor  in  any  but  a  rude  age  ever  could,  impose  upon 
minds  of  any  considerable  attainments.  But  those  to  which 
we  are  about  to  proceed,  have  been,  and  still  are,  all  but 
universally  prevalent  among  thinkers.     The'  same  disposition 

^  Pha/rmacologiaf  Historical  IntrodactioD,  p.  16. 
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to  give  objectivity  to  a  lavy  of  the  mind — ^to  suppose  that 
what  is  true  of  our  ideas  of  things  must  be  true  of  the  things 
themselves — exhibits  itself  in  many  of  the  most  accredited 
modes  of  philosophical  investigation^  both  on  physical  and  on 
metaphysical  subjects.  In  one  of  its  most  undisguised  mani- 
festations, it  embodies  itself  in  two  maxims,  which  lay  claim 
to  axiomatic  truth :  Things  which  we  cannot  think  of  together, 
cannot  coexist;  and  Things  which  we  cannot  help  thinking  of 
together,  must  coexist.  I  am  not  sure  that  the  maxims  were 
ever  expressed  in  these  precise  words,  but  the  history  both  of 
philosophy  and  of  popular  opinions  abounds  with  exemplifica- 
tions of  both  forms  of  the  doctrine. 

To  begin  with  the  latter  of  them:  Things  which  we 
cannot  think  of  except  together,  must  exist  together.  This 
is  assumed  in  the  generally  received  and  accredited  mode  of 
reasoning  which  concludes  that  A  must  accompany  B  in 
point  of  fact,  because  "  it  is  involved  in  the  idea.'*  Such 
thinkers  do  not  reflect  that  the  idea,  being  a  result  of  abstrac- 
tion, ought  to  conform  to  the  facts,  and  cannot  make  the  facts 
conform  to  it.  The  argument  is  at  most  admissible  as  an 
appeal  to  authority ;  a  surmise,  that  what  is  now  part  of  the 
idea,  must,  before  it  became  so,  have  been  found  by  previous 
inquirers  in  the  facts.  Nevertheless,  the  philosopher  who 
more  than  all  others  made  professions  of  rejecting  authority, 
Descartes,  constructed  his  system  on  this  very  basis.  His 
favourite  device  for  arriving  at  truth,  even  in  regard  to 
outward  things,  was  by  looking  into  his  own  mind  for  it. 
"Credidi  .me,'*  says  his  celebrated  maxim,  "pro  regula 
generali  sumere  posse,  omne  id  quod  valih  dilucid^  et 
distinct^  concipiebara,  verum  esse;'*  whatever  can  be  very 
clearly  conceived  must  certainly  exist;  that  is,  as  he  after- 
wards explains  it,  if  the  idea  includes  existence.  And  on  this 
ground  he  infers  that  geometrical  figures  really  exist,  because 
they  can  be  distinctly  conceived.  Whenever  existence  ia 
*'  involved  in  an  idea,*'  a  thing  conformable  lo  the  idea  must 
really  exist ;  which  is  as  much  as  to  say,  whatever  the  idea 
contains  must  have  its  equivalent  in  the  thing ;  and  what  we 
are  not  able  to  leave  out  of  the  idea  cannot  be  absent  from 
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the  reality.*  This  assumption  pervades  the  philosophy  not 
only  of  Descartes^  bat  of  all  the  thinkers  who  received  their 
impulse  mainly  from  him^  in  particular  the  two  most  remark- 
able among  them^  Spinoza  and  Leibnitz^  from  whom  the 
modern  German  metaphysical  philosophy  is  essentially  an 
emanation.  I  am  indeed  disposed  to  think  that  the  fallacy 
now  under  consideration  has  been  the  cause  of  two-thirds  of 
the  bad  philosophy^  and  especially  of  the  bad  metaphysics^ 
which  the  human  mind  has  never  ceased  to  produce.  Our 
general  ideas  contain  nothing  but  what  has  been  put  into 
them,  either  by  our  passive  experience^  or  by  our  active  habits 
of  thought;  and  the  metaphysicians  in  all  ages^  who  have 
attempted  to  construct  the  laws  of  the  universe  by  reasoning 
from  our  supposed  necessities  of  thought^  have  always  pro- 
ceeded, and  only  could  proceed,  by  laboriously  finding  in  their 
own  minds  what  they  themselves  had  formerly  put  there,  and 
evolving  from  their  ideas  of  things  what  they  had  first  in- 
volved in  those  ideas.  In  this  way  all  deeply-rooted  opinions  and 
feelings  are  enabled  to  create  apparent  demonstrations  of  their 
truth  and  reasonableness,  as  it  were  out  of  their  own  substance. 

The  other  form  of  the  fallacy ;  Things  which  we  cannot 
think  of  together  cannot  exist  together, — including  as  one  of 
its  branches,  that  what  we  cannot  think  of  as  existing  cannot 
exist  at  all, — may  thus  be  briefly  expressed :  Whatever  is 
inconceivable  must  be  false. 

Against  this  prevalent  doctrine  I  have  sufficiently  argued 
in  a  former  Book,t  and  nothing  is  required  in  this  place  but 
examples.     It  was  long  held  that  Antipodes  were  impossible 

*  The  author  of  one  of  the  Bridgewater  Treatises  has  faUen,  as  it  seems  to 
me,  into  a  similar  fallacy  when,  after  arguing  in  rather  a  curious  way  to  pinr?6 
that  matter  may  exist  without  any  of  the  known  properties  of  matter,  and  may 
therefore  be  changeable,  he  concludes  that  it  oannot  be  eternal,  because  "eternal 
(passive)  existence  necessarily  involves  incapability  of  change."  I  believe  it 
would  be  difficult  to  point  out  any  other  connexion  between  the  iacts  of  eternity 
and  unohangeableness,  than  a  strong  association  between  the  two  ideas.  Mosl 
of  the  d  priori  arguments,  both  religious  and  anti-religious,  on,  the  origin  of 
things,  are  fallacies  drawn  tirom  the  same  source. 

t  Supra,  book  ii.  chap.  v.  §  6,  and  ch.  vii.  §  1, 2, 8,  4.  See  also  ExaminaH4>n 
of  Sir  Williatn  EamiU<in*$  PhMoiopKy,  chap.  vi.  and  elsewhere. 
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because  of  the  difficulty  which  was  found  in  conceiving  per- 
sons with  their  heads  in  the  same  direction  as  our  feet.  And 
it  was  one  of  the  received  arguments  against  the  Copernican 
system^  that  we  cannot  conceive  so  great  a  void  space  as  that 
system  supposes  to  exist  in  the  celestial  regions.  When  men's 
imaginations  had  always  been  used  to  conceive  the  stars  as 
firmly  set  in  solid  spheres,  they  naturally  found  much  diffi- 
culty in  imagining  them  in  so  different,  and,  as  it  doubtless 
appeared  to  them,  so  precarious  a  situation.  But  they  had 
no  right  to  mistake  the  limitation  (whether  natural,  or,  as  it 
in  fact  proved,  only  artificial)  of  their  own  faculties,  for  an 
inherent  limitation  of  the  possible  modes  of  existence  in  the 
universe. 

It  may  be  said  in  objection,  that  the  error  in  these  cases 
was  in  the  minor  premise,  not  the  major ;  an  error  of  fact,  not 
of  principle;  that  it  did  not  consist  in  supposing  that  what  is 
inconceivable  cannot  be  true,  but  in  supposing  antipodes  to  be 
inconceivable,  when  present  experience  proves  that  they  can 
be  conceived.  Even  if  this  objection  were  allowed,  and  the 
proposition  that  what  is  inconceivable  cannot  be  true  were 
suffered  to  remain  unquestioned  as  a  speculative  truth,  it 
would  be  a  truth  on  which  no  practical  consequence  could  ever 
be  founded,  since,  on  this  showing,  it  is  impossible  to  affirm 
of  any  proposition,  not  being  a  contradiction  in  terms,  that  it 
is  inconceivable.  Antipodes  were  really,  not  fictitiously,  in- 
conceivable to  our  ancestors :  they  are  indeed  conceivable  to 
us ;  and  as  the  limits  of  our  power  of  conception  have  been  so 
largely  extended,  by  the  extension  of  our  experience  and  the 
more  varied  exercise  of  our  imagination,  so  may  posterity  find  - 
many  combinations  perfectly  conceivable  to  them  which  are 
inconceivable  to  us.  But,  as  beings  of  limited  experience,  we 
must  always  and  necessarily  have  limited  conceptive  powers ; 
while  it  does  not  by  any  means  follow  that  the  same  limitation 
obtains  in  the  possibilities  of  nature^  uDr  even  in  her  actual 
manifestations. 

Rather  more  than  a  century  and  a  half  ago  it  was  a  scien- 
tific maxim,  disputed  by  no  one,  and  which  no  one  deemed  to 
VOL.  IL  ^l 
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require  any  proof,  that  ^'a  thing  cannot  act  Where  it  is  not."* 
With  this  weapon  the  Cartesians  waged  a  formidable  war 
against  the  theory  of  gravitation,  which,  according  to  them, 
involving  so  obvious  an  absurdity,  must  be  rejected  in  limine: 
the  sun  could  not  possibly^  act  upon  the  earth,  not  being  there. 
It  was  not  surprising  that  the  adherents  of  the  old  systems 
of  astronomy  should  urge  this  objection  against  the  new; 
but  the  false  assumption  imposed  equally  on  Newton  himself, 
who  in  order  to  turn  the  edge  of  the  objection,  imagined  a 
subtle  ether  which  filled  up  the  space  between  the  sun  and  the 
earth,  and  by  its  intermediate  agency  was  the  proximate  cause 
of  the  phenomena  of  gravitation.  ''It  is  inconceivable,*'  said 
Newton,  in  one  of  his  letters  to  Dr.  Bentley,t  "  that  inanimate 
brute  matter  should,  without  the  mediation  of  something  else, 
which  is  not  material,  operate  upon  and  affect  other  matter 

without  mutual  contact That  gravity  should  be 

innate,  inherent,  and  essential  to  matter,  so  thskt  one  body  may 
act  on  another,  at  a  distance,  through  a  vacuum',  without  the 
mediation  of  anything  else,  by  and  through  which  their  action 
and  force  may  be  conveyed  from  one  to  another,  is  to  me  so 
great  an  absurdity,  that  I  believe  no  man,  who  in  philosophical 
matters  has  a  competent  faculty  of  thinking,  can  ever  fall  into 
it."  This  passage  should  be  hung  up  in  the  cabinet  of  every 
cultivator  of  science  who  is  ever  tempted  to  pronounce  a  fact 
impossible  because  it  appears  to  him  inconceivable.  In  our 
own  day  one  would  be  more  tempted,  though  with  equal  in- 
justice, to  reverse  the  concluding  .observation,  and  consider 
the  seeing  any  absurdity  at  all  in  a  thing  so  simple  and 
natural,  to  be  what  really  marks  the  absence  of ''  a  competent 
faculty  of  thinking.*'  No  one  now  feels  any  diflSculty  in  con- 
ceiving gravity  to  be,  as  much  as  any  other  property  is, 
''  inherent,  and  essential  to  matter,"  nor  finds  the  comprehen- 


*  It  seems  that  this  doctrine  was,  hefore  the  time  I  have  meotioned,  dit- 
puted  by  some  thinkers.  Dr.  Ward  meDtions  Scotus,  Yaaque^  Biel,  YrtJuaM 
Lugo,  and  Valentia. 

f  I  quote  this  passage  from  Playfair's  celebrated  DitaerUOUm  un  the  Pro- 
grtu  of  McUhematical  and  Physical  Scienee. 
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'  sion  of  it  facilitated  in  the  smallest  degree  by  the  supposition 
of  an  ether  (though  some  recent  inquirers  do  give  this  as  an 
explanation  of  it) ;  nor  thinks  it  at  all  incredible  that  the  celes- 
tial bodies  can  and  do  act  where  they^  in  actual  bodily  presence, 
are  not.  To  us  it  is  not  more  wonderful  that  bodies  should 
act  upon  one  another  "  without  mutual  contact/'  than  that 
they  should  do  so  when  in  contact ;  we  are  familiar  with  both 
these  facts^  and  we  find  them  equally  inexplicable^  but  equally 
easy  to  believe.  To  Newton,  the  one,  because  his  imagination 
was  familiar  with  it,  appeared  natural  and  a  matter  of  course, 
while  the  other,  for  the  contrary  reason,  seemed  too  absurd  to 
be  credited. 

It  is  strange  that  any  one,  after  such  a  warning,  should 
rely  implicitly  on  the  evidence  i  priori  of  such  propositions 
as  these,  that  matter  cannot  think ;  that  space,  or  extension, 
is  infinite;  that  nothing  can  be  made  out  of  nothing  {ex  nihilo 
nihil  fit).  Whether  these  propositions  are  true  or  not  this  is 
not  the  place  to  determine,  nor  even  whether  the  questions 
are  soluble  by  the  human  faculties.  But  such  doctrines  are 
DO  more  self-evident  truths,  than  the  ancient  maxim  that  a 
thing  cannot  act  where  it  is  not,  which  probably  is  not  now 
believed  by  any  educated  person  in  Europe.'^  Matter  cannot 
think ;  why  ?  because  we  cannot  conceive  thought  to  be  an- 
nexed to  any  arrangement  of  material  particles.  Space  is 
infinite,  because  having  never  known  any  part  of  it  which  had 
not  other  parts  beyond  it,  we  cannot  conceive  an  absolute  ter- 
mination. Ex  nihilo  nihil  fit^  because  having  never  known  any 
physical  product  without  a  pre-existing  physical  material,  we 
cannoty  or  think  we  cannot,  imagine  a  creation  out  of  nothing. 
But  these  things  may  in  themselves  be  as  conceivable  as 
gravitation  without,  an  intervening  medium,  which  Newton 
thought  too  great  an  absurdity  for  any  person  of  a  competent 
faculty  of  philosophical  thinking  to  admit :  and  even  sup- 
posing them  not  conceivable,  this,  for  aught  we  know,  may  be 


*  This  statement  I  must  now  correct,  as  too  unqualified.  Tbe  maxim  in 
question  was  maintained  with  full  conviction  hy  no  less  an  authority  than  Sir 
William  Hamilton.     See  my  Lxaminaliony  chap.  xziv. 
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merely  one  of  the  limitations  of  our  very  limited  minds^  and 
not  in  nature  at  all. 

No  writer  has  more  directly  identified  himself  with  the 
fallacy  now  under  consideration^  or  has  embodied  it  in  more 
distinct  terms,  than  Leibnitz.  In  his  view,  unless  a  thing  was 
not  merely  conceivable,  but  even  explainable,  it  could  not  exist 
in  nature.  A.11  natural  phenomena,  according  to  him,  must  be 
susceptible  of  being  accounted  for  a  priori.  The  only  fac-t«  of 
which  no  explanation  could  be  given  but  the  will  of  God,  were 
miracles  properly  so  called.  "  Je  reconnais,'*  says  he,*  "qu'il 
n'est  pas  permis  de  nier  ce  qu'on  n'entend  pas ;  mais  j'ajoute 
qu'on  a  droit  de  nier  (au  moins  dans  Pordre  naturel)  ce  que 
absolument  n^est  point  intelligible  ni  explicable.  Je  soutiens 
aussi  ....  qu^enfin  la  conception  des  creatures  n'est  pas 
la  mesure  du  pouvoir  de  Dieu,  mais  que  leur  conceptivite,  ou 
force  de  concevoir,  est  la  mesure  du  pouvoir  de  la  nature,  tout 
ce  qui  est  con  forme  a  l^ordre  naturel  pouvant  Stre  con9u  oa 
entendu  par  quelque  creature.'* 

Not  content  with  assuming  that  nothing  can  be  true  which 
we  are  unable  to  conceive,  scientific  inquirers  have  frequently 
given  a  still  further  extension  to  the  doctrine,  and  held  that, 
even  of  things  not  altogether  inconceivable,  that  which  we  can 
conceive  with  the  greatest  ease  is  likeliest  to  be  true.  It  was 
long  an  admitted  axiom,  and  is  not  yet  entirely  discredited, 
that  "  nature  always  acts  by  the  simplest  means,"  i,e,  by  those 
which  are  most  easily  conceivablct  A  larji^e  proportion  of  all 
the  errors  ever  committed  in  the  investigation  of  the  laws  of 
nature,  have  arisen  from  the  assumption  that  the  most  familiar 
explanation  or  hypothesis  must  be  the  truest.  One  of  the 
most  instructive  facts  in  scientific  history  is  the  pertinacity 
with  which  the  human  mind  clung  to  the  belief  that  the 
heavenly  bodies  must  move  in  circles,  or  be  carried  round  by 
the  revolution  of  spheres  ;  merely  because  those  were  in  them- 
selves the  simplest  suppositious :  though,  to  make  them  accord 

*  Noureaux  Easait  mr  V Eiitendement  Bumain — Avanl-propoa.  (CEuTra, 
Paris  ed.  1842,  vol.  i.  p.  19.) 

f  This  doctrine  also  was  accepted  as  true,  and  conclusions  were  grounded 
•n  ife^  by  Sir  William  Hamilton.     See  Examination,  chap.  zxiv. 
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With  the  facts  which  were  ever  contradicting  them  more  and 
more^  it  became  necessary  to  add  sphere  to  sphere  and  circle  to 
circle^  until  the  original  simplicity  was  converted  into  almost 
inextricai)le  complication. 

§  4.     We  pass  to  another  d  priori  fallacy  or  natural  pre- 
judice, allied  to  the  former,  and  originating  as  that  does,  in 
the  tendency  to  presume  an  exact  correspondence  between  the 
laws  of  the  mind  and  those  of  things  external  to  it.     The 
fallacy  may  be  enunciated  in  this  general  form — Whatever 
can   be   thought   of  apart  exists   apart:    and   its   most   re- 
markable  manifestation   consists    in    the    personification    of 
abstractions.     Mankind  in  all  ages  have  had  a  strong  propen- 
sity to  conclude  that  wherever  there  is  a  name,  there  must  be 
a  distinguishable  separate  entity  corresponding  to  the  name ; 
and  every  complex  idea  which  the  mind  has  formed  for  itself 
by  operating  upon  its  conceptions  of  individual  things,  was 
considered  to  have  an  outward  objective  reality  answering  to 
it.     Fate,  Chance,  Nature,  Hme,  Space,  were  real  beings,  nay^ 
even  gods.     If  the  analysis  of  qualities  in  the  earlier  part  of 
this  work  be  correct,  names  of  qualities  and  names  of  sub- 
stances stand  for  the  very  same  sets  of  facts  or  phenomena ; 
whiteness  and  a  white  thing  are  only  different  phrases,  required 
by  convenience  for  speaking  of  the  same  external  fact  under 
different  relations.     Not  such,  however,  was  the  notion  which 
this  verbal  distinction  suggested  of  old,  either  to  the  vulgar 
or  to  the  scientific.     Whiteness  was  an  entity,  inhering  or 
sticking  in  the  white  substance :  and  so  of  all  other  qualities. 
So  far  was  this  carried,  that  even  concrete  general  terms  were 
supposed  to  be,  not  names  of  indefinite  numbers  of  individual 
substances,  but  names  of  a  peculiar  kind  of  entities  termed 
Universal  Substances.     Because  we  can  think  and  speak  of 
man  in  general,  that  is,  of  all  persons  in  so  far  as  possessing 
the  common  attributes  of  the  species,  without  fastening  our 
thoughts  permanently  on  some  one  individual  person ;  there- 
fore man  in  general  was  supposed  to  be,  not  an  aggregate  of 
individual  persons,  but  an  abstract  or  universal  man,  distinct 
Irum  these. 
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It  may  be  imagined  what  havoc  metaphysicians  trained 
in  these  habits  made  with  philosophy^  when  they  came  to  the 
largest  generalizations  of  all.  Substantia  Secunda  of  any  kind 
were  bad  enough^  but  such  Substantise  Secundsd  as  ro  ovy  for 
example^  and  ro  \vy  standing  for  peculiar  entities  supposed  to 
be  inherent  in  all  things  which  eociity  or  in  all  which  are  said 
to  be  one^  were  enough  to  put  an  end  to  all  intelligible  dis- 
cussion ; .  especially  Bince^  with  a  just  perception  that  the  truths 
which  philosophy  pursues  are  general  truths,  it  was  soon  laid 
down  that  these  general  substances  were  the  only  subjects  of 
science,  being  immutable,  while  individual  substances  cog- 
nizable by  the  senses,  being  in  a  perpetual  flux,  could  not  be 
the  subject  of  real  knowledge.  This  misapprehension  of  the 
import  of  general  language  constitutes  Mysticism,  a  word  so 
much  oftener  written  and  spoken  than  understood.  Whether 
in  the  Yedas,  in  the  Platonists,  or  in  the  Hegelians,  mysticism 
is  neither  more  nor  less  than  ascribing  objective  existence  to 
the  subjective  creations  of  our  own  faculties,  to  ideas  or 
feelings  of  the  mind;  and  believing  that  by  watching  and 
contemplating  these  ideas  of  ilB  own  making,  it  can  read  in 
them  what  takes  place  in  the  world  without. 

§  5.  Proceeding  with  the  enumeration  of  h  priori  falla- 
cies, and  endeavouring  to  arrange  them  with  as  much  reference 
as  possible  to  their  natural  affinities,  we  come  to  another, 
which  is  also  nearly  allied  to  the  fallacy  preceding  the  last, 
standing  in  the  same  relation  to  one  variety  of  it  as  the 
fallacy  last  mentioned  does  to  the  other.  This,  too,  represents 
nature  as  under  incapacities  corresponding  to  those  of  our 
intellect ;  but  iustead  of  only  asserting  that  nature  cannot  do 
a  thing  because  we  cannot  conceive  it  done,  goes  the  still 
greater  length  of  averring  that  nature  does  a  particular  thing, 
on  the  sole  ground  that  we  can  see  no  reason  why  she  should 
not.  Absurd  as  this  seems  when  so  plainly  stated,  it  is  a  re- 
ceived principle  among  scientific  authorities  for  demonstrating 
a  priori  the  laws  of  physical  phenomena.  A  phenomeuou 
must  follow  a  certain  law,  because  we  see  no  reason  why  it 
should  deviate  from  that  law  in  one  way  rather  than  in 
another.     This   is   called    the    Principle    of   the   Sufficient 
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Beason  -,*  and  by  means  of  it  philosophers  often  flatter  them- 
selves that  they  are  able  to  est^blish^  without  any  appeal  to 
experience,  the  most  general  truths  of  experimental  physics. 

Take,  for  example,  two  of  the  most  elementary  of  all  laws, 
the  law  of  inertia  and  the  first  law  of  motion.  A  body  at  rest 
cannot,  it  is  affirmed,  begin  to  move  unless  acted  upon  by 
some  external  force:  because,  if  it  did,  it  must  either  move 
up  or  down,  forward  or  backward,  and  so  forth ;  but  if  no 
outward  force  acts  upon  it,  there  can  be  no  reason  for  its 
moving  up  rather  than  down,  or  down  rather  than  up,  &c., 
er^o,  it  will  not  move  at  all 

This  reasoning  I  conceive  to  be  entirely  fallacious,  as  indeed 
Dr.  Brown,  in  his  treatise  on  Cause  and  Effect,  has  shown 
with  great  acuteness  and  justness  of  thought.  We  have 
before  remarked,  that  almost  every  fallacy  may  be  referred  to 
different  genera  by  different  modes  of  filling  up  the  suppressed 
steps ;  and  this  particular  one  may,  at  our  option,  be  brought 
under  petitio  principii.  It  supposes  that  nothing  can  be  a 
''sufficient  reason''  for  a  body's  moving  in  one  particular 
direction,  except  some  external  force.  But  this  is  the  very 
thing  to  be  proved.  Why  not  some  internal  force?  Why  not 
the  law  of  the  thing's  own  nature  ?  Since  these  philosophers 
think  it  necessary  to  prove  the  law  of  inertia,  they  of  course 
do  not  suppose  it  to  be  self-evident ;  they  must,  therefore,  be 
of  opinion  that,  previously  to  all  proof,  the  supposition  of  a 
body's  moving  by  internal  impulse  is  an  admissible  hypothesis ; 
but  if  so,  why  is  not  the  hypothesis  also  admissible,  that  the 
internal  impulse  acts  naturally  in  some  one  particular  direc- 
tion, not  in  another  ?  If  spontaneous  motion  might  have  been 
the  law  of  matter,  why  not  spontaneous  motion  towards  the 
sun,  towards  the  earth,  or  towards  the  zenith  ?  Why  not,  as 
the  ancients  supposed,  towards  a  particular  place  in  the  uni- 
verse, appropriated  to  each  particular  ,kind  of  substance? 
Surely  it  is  not  allowable  to  say  that  spontaneity  of  motion  is 
credible  in  itself,  but  not  credible  if  supposed  to  take  place  in 
any  determinate  direction. 

*  Not  thftt  of  Leibnitz,  but  the  prinoiple  commonly  appealed  to  under  that 
name  by  malhematicianB.  * 
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Indoed^  if  any  one  chose  to  assert  that  all  bodies  when 
uncontrolled  set  out  in  a  direct  line  towards  the  north  pde^ 
he  mi^^ht  equally  prove  his  point  by  the  principle  of  the 
Sufficient  Reason.  By  what  right  is  it  assumed  that  a  state 
of  re>t  is  the  particular  state  which  cannot  be  deviated  from 
without  special  cause  ?  Why  not  a  state  of  motion,  and  of 
.  some  particular  sort  of  motion  ?  Why  may  we  not  say  that 
the  natural  state  of  a  horse  left  to  himself  is  to  amble,  because 
otherwise  he  must  either  trot,  gallop,  or  stand  still,  and 
because  we  know  no  reason  why  he  should  do  one  of  these 
rather  than  another  ?  If  this  is  to  be  called  an  unfair  use  of 
the  "  sufficient  reason,"  and  the  other  a  fair  one,  there  must 
be  a  tacit  assumption  that  a  state  of  rest  is  more  natural  to  a 
horse  than  a  state  of  ambling.  If  this  means  that  it  is  the 
state  which  the  animal  will  assume  when  left  to  himself,  that 
is  the  very  point  to  be  proved ;  and  if  it  does  not  mean  this, 
it  can  only  mean  that  a  state  of  rest  is  the  simplest  state,  and 
therefore  the  most  likely  to  prevail  in  nature,  which  is  one  of 
the  fallacies  or  natural  prejudices  we  have  already  examined. 

So  again  of  the  First  Law  of  Motion ;  that  a  body  once 
moving  will,  if  left  to  itself,  continue  to  move  uniformly  in  a 
straight  line.  An  attempt  is  made  to  prove  this  law  by  saying, 
that  if  not,  the  body  must  deviate  either  to  the  right  or  to  the 
left,  and  that  there  is  no  reason  why  it  should  do  one  more  than 
the  other.  But  who  could  know,  antecedently  to  experience, 
whether  there  was  a  reason  or  not?  Might  it  not  be  the 
nature  of  bodies,  or  of  some  particular  bodies,  to  deviate 
towards  the  right  ?  or  if  the  supposition  is  preferred,  towards 
the  east,  or  south  ?  It  was  long  thought  that  bodies^  terres- 
trial ones  at  least,  had  a  natural  tendency  to  deflect  down- 
wards ;  and  there  is  no  shadow  of  anything  objectionable  in 
the  supposition,  except  that  it  is  not  true.  The  pretended 
proof  of  the  law  of  motion  is  even  more  manifestly  untenable 
tlian  that  oi  the  law  of  inertia,  for  it  is  flagrantly  inconsis- 
tent ;  it  assumes  that  the  continuance  ot  motion  in  the 
direction  first  taken  is  more  natural  than  deviation  either  to 
the  right  or  to  the  leit,  but  denies  that  one  of  these  can 
possibly  be  more  natural  than  the  other.     All  these  lancies 
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of  the  possibility  of  knowing  what  is  natural  or  not  njitural 
by  any  other  means  than  experience,  are,  in  truth,  entirely 
fiitile.  The  real  and  only  proof  oF  the  laws  of  motion^  or  of 
any  other  law  of  the  universe,  is  experience;  it  is  simply  that 
no  other  suppositions  explain  or  are  consistent  with  the  facts 
of  universal  nature. 

Geometers  have,  in  all  ages,  been  open  to  the  imputation 
of  endeavouring  to  prove  the  most  general  facts  of  the  outward 
world  by  sophistical  reasoning,  in  order  to  avoid  appeals  to 
the  senses.  Archimedes,  says  Professor  PLiyfair,*  established 
some  of  the  elementary  propositions  of  statics  by  a  process  in 
which  he  "  borrows  no  principle  from  experiment,  but  estab- 
lishes his  conclusion  entirely  by  reasoning  h  priori.  He 
assumes^  indeed,  that  equal  bodies,  at  the  ends  of  the  equal 
arms  of  a  lever^  will  balance  one  another;  and  also  that  a 
cylinder  or  parallelopiped  of  homogeneous  matter,  will  be 
balanced  about  its  centre  of  magnitude.  Tliese,  however,  are 
not  inferences  from  experience;  they  are,  properly  speaking, 
conclusions  deduced  from  the  principle  of  the  Sufficient 
Reason.'^  And  to  this  day  there  are  few  geometers  who  would 
not  think  it  far  more  scientific  to  establish  these  or  any  other 
premises  in  this  way,  than  to  rest  their  evidence  on  that 
familiar  experience  which  in  the  case  in  question  might  have 
been  so  safely  appealed  to. 

§  6.  Another  natural  prejudice,  of  most  extensive  pre- 
valence, and  which  had  a  great  share  in  producing  the  errore 
fallen  into  by  the  ancients  in  their  physical  inquiries,  was 
this :  That  the  differences  in  nature  must  correspond  to  our 
received  distinctions ;  that  effects  which  we  are  accustomed, 
in  popular  language,  to  cull  by  different  names,  and  arrange 
in  different  chisses,  must  be  of  different  natures,  and  have 
'different  causes.  This  prejudice,  so  evidently  of  the  same 
origin  with  those  already  treated  of,  marks  more  especially  the 
earliest  stage  of  science,  when  it  has  not  yet  broken  loose 
from  the  trammels  of  every-day  phraseology.     The  extraor- 

*  DiuertcUion,  ut  Bapr%  p.  27. 
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dinary  prevalence  of  the  fallacy  among  the  Greek  philosopbers 
may  be  accounted  for  by  their  generally  knowing  no  other 
language  than  their  own ;  from  which  it  was  a  consequence 
that  their  ideas  followed  the  accidental  or  arbitrary  combina- 
tions of  that  language^  more  completely  than  can  happen 
among  the  moderns  to  any  but  illiterate  persons.  They  had 
great  difficulty  in  distinguishing  between  things  which  their 
language  confounded^  or  in  putting  mentally  together  things 
which  it  distinguished  ;  and  could  hardly  combine  the  objects 
in  nature,  into  any  classes  but  those  which  were  made  for 
them  by  the  popular  phrases  of  their  own  country  :  or  at  least 
could  not  help  fancying  those  classes  to  be  natural^  and  all 
others  arbitrary  and  artificial.  Accordingly,  scientific  investi- 
gation among  the  Greek  schools  of  speculation  and  their 
followers  in  the  middle  ages,  was  little  more  than  a  mere 
sifting  and  analysing  of  the  notions  attached  to  common 
language.  They  thought  that  by  determining  the  meaning 
of  words,  they  could  become  acquainted  with  facts.  "  They 
took  for  granted,**  says  Dr.  Whew  ell,*  "  that  philosophy  must 
result  from  the  relations  of  those  notions  which  are  involved 
in  the  common  use  of  language,  and  they  proceeded  to  seek  it 
by  studying  such  notions.'*  In  his  next  chapter.  Dr.  Wbewell 
has  so  well  illustrated  and  exemplified  this  error,  that  I  shall 
take  the  liberty  of  quoting  him  at  some  length. 

'^The  propensity  to  seek  for  principles  in  the  common 
usages  of  language  may  be  discerned  at  a  very  early  period. 
Thus  we  have  an  example  of  it  in  a  saying  which  is  reported 
of  Thales,  the  founder  of  Greek  philosophy.  When  he  was 
asked,  *  What  is  the  greatest  thing  V  he  replied  ^  Place  ;  for  all 
other  things  are  in  the  world,  but  the  world  is  in  it.'  In 
Aristotle  we  have  the  consummation  of  this  mode  of  specula- 
tion. The  usual  point  from  which  he  starts  in  his  inquiries 
is,  that  we  aay  thus  or  thus  in  common  language.  Thus,  when 
he  has  to  discuss  the  question  whether  there  be,  in  any  part  of 
the  universe,  a  void,  or  space  in  which  there  is  nothing,  he 
inquires  first  in  how  many  senses  we  say  that  one  thing  is  m 

«  EuU  Ind.  Se,  Book  L  cbap.  L 


FALLACIES    OF    SIMPLE    INSPECTION.  SSI 

snotlier.  He  enumerates  many  of  these ;  we  say  the  part  is 
in  the  whole,  as  the  finger  is  ift  the  hand ;  again  we  say^  the 
species  is  in  the  genas^  as  man  is  included  in  animal;  again^ 
the  government  of  Greece  is  in  the  king ;  and  various  other 
senses  are  described  and  exemplified^  but  of  all  these  tAe  moH 
proper  is  when  we  say  a  thing  is  in  a  vessel^  and  generally  in 
place.  He  next  examines  what  place  is,  and  comes  to  this  con- 
clusion, that  '  if  about  a  body  there  be  another  body  including 
it,  it  is  in  place,  and  if  not,  not/  A  body  moves  when  it 
changes  its  place ;  but  he  adds,  that  if  wat^er  be  in  a  vessel, 
the  vessel  being  at  rest,  the  parts  of  the  water  may  still  move, 
for  they  are  included  by  each  other;  so  that  while  the  whole 
does  not  change  its  place,  the  parts  may  change  their  place  in 
a  circular  order.  Proceeding  then  to  the  question  of  a  void^ 
he  as  usual  examines  the  different  senses  in  which  the  term  is 
used,  and  adopts  as  the  most  proper,  place  witkout  matter : 
with  no  useful  result. 

"  Again,  in  a  question  concerning  mechanical  action,  he 
says,  '  When  a  man  moves  a  stone  by  pushing  it  with  a  stick, 
we  May  both  that  the  man  moves  the  stone,  and  that  the  stick 
moves  the  stone,  but  the  latter  more  properly? 

^^  Again,  we  find  the  Greek  philosophers  applying  them- 
selves to  extract  their  dogmas  from  the  most  general  and 
abstract  notions  which  they  could  detect ;  for  example,  from 
the  conception  of  the  Universe  as  One  or  as  Many  things. 
They  tried  to  determine  how  far  we  may,  or  must,  combine 
with  these  conceptions  that  of  a  whole,  of  parts,  of  number,  of 
limits,  of  place,  of  beginning  or  end,  of  full  or  void,  of  rest,  or 
motion,  of  cause  and  effect,  and  the  like.  The  analysis  of  such 
conceptions  with  such  a  view,  occupies,  for  instance,  almost 
the  whole  of  Aristotle's  Treatise  on  the  Heavens.'' 

The  following  paragraph  merits  paiticular  attention: — 
'' Another  mode  of  reasoning,  very  widely  applied  in  these 
attempts,  was  the  doctrine  of  contrarieties y  in  which  it  was 
assumed  that  adjectives  or  substances  which  are  in  common 
language,  or  in  some  abstract  mode  of  conception,  opposed  to 
each  other,  must  point  at  some  fundamental  antithesis  in 
nature,  which  it  is  important  to  study.     Thus  Ariittotle  says 
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that  the  Pythagoreans,  from  the  contrasts  which  numher 
suggests,  collected  ten  principles — Limited  and  Unlimited, 
Odd  and  Even,  One  and  Many,  Right  and  Lelt,  Male  and 
Female,  Rest  and  Motion,  Straight  and  Curved,  Light  and 
Darkness,  Good  and  Evil,  Square  and  Oblong  .  .  .  Aristotle 
himself  deduced  the  doctrine  of  four  elements  and  other 
dogmas  by  oppositions  of  the  same  kind/' 

Of  the  manner  in  which,  from  premises  obtained  in  this 
way,  the  ancients  attempted  to  deduce  laws  of  nature^  an 
example  is  given  in  the  same  work  a  few  pages  further  on. 
''  Aristotle  decides  that  there  is  no  void  on  such  arguments  as 
this.  In  a  void  there  could  be  no  difference  of  up  and  down ; 
for  as  in  nothing  there  are  no  differences,  so  there  are  none  iu 
a  privation  or  negation ;  but  a  void  is  merely  a  privation  or 
negation  of  matter;  therefore,  in  a  void,  bodies  could  not 
move  up  and  down,  which  it  is  in  their  nature  to  do.  It  is 
easily  seen"  (Dr.  Whewell  very  justly  adds)  "that  such  a 
mode  of  reasoning  elevates  the  familiar  forms  of  language, 
and  the  intellectual  connexions  of  terms,  to  a  supremacy 
over  facts;  making  truth  depend  upon  whether  terms  are 
or  are  not  privative,  and    whether  we   say  that  bodies  fall 

The  propensity  to  assume  that  the  same  relations  obtain 
between  objects  themselves,  which  obtain  between  our  ideas 
of  them,  is  here  seen  in  the  extreme  stage  of  its  develop- 
ment. For  the  mode  of  philosophizing,  exemplified  in  the 
foregoing  instances,  assumes  no  less  tiian  that  the  proper 
way  of  arriving  at  knowledge  of  nature,  is  to  study  nature 
itself  subjectively ;  to  apply  our  observation  and  analysis 
not  to  the  iacts,  but  to  the  common  notions  entertained  of  the 
facts. 

Many  other  equally  striking  examples  may  be  given  of  the 
tendency  to  assume  that  things  which  for  the  convenience  of 
common  life  are  placed  in  different  classes,  must  differ  in  every 
respect.  Of  this  nature  was  the  universal  and  deeply-rooted 
prejudice  of  antiquity  and  the  middle  ages,  that  celestial  and 
terrestrial  phenomena  must  be  essentially  different,  and  could 
in  no  manner  or  degree  depend  on  the  same  law&     Of  the 
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same  kind^  also,  was  the  prejudice  against  which  Bacon  con- 
tended^ that  nothing  produced  by  nature  could  be  successfully 
imitated  by  man  ;  ''  Calorem  soils  et  ignis  toto  genere  differre ; 
ne  scilicet  homines  patent  se  per  opera  ignis^  aliquid  simile  iis 
qu8B  in  Natura  fiunt,  educere  et  formare  posse :"  and  again, 
"  Compositionem  tantum  opus  Horainis,  Mistionem  vero  opus 
solius  NatursB  esse  :  ne  scilicet  homines  sperent  aliquam  ex  arte 
Corporum  naturalium  generationem  aut  transformationem/'* 
The  grand  distinction  in  the  ancient  scientific  speculations, 
between  natural  and  violent  motions,  though  not  without  a 
plausible  foundation  in  the  appearances  themselves,  was  doubt- 
less greatly  recommended  to  adoption  by  its  conformity  to  this 
prejudice. 

§  7.  From  the  fundamental  error  of  the  scientific  inquirers 
of  antiquity,  we  pass,  by  a  natural  association,  to  a  scarcely 
less  fundamental  one  of  their  great  rival  and  successor,  Bacon. 
It  has  excited  the  surprise  of  philosophers  that  the  detailed 
system  of  inductive  logic,  which  this  extraordinary  man 
laboured  to  construct,  has  been  turned  to  so  little  direct  use 
by  subsequent  inquirers,  having  neither  continued,  except  in  a 
few  of  its  generalities,  to  be  recognised  as  a  theory,  nor  having 
conducted  in  practice  to  any  great  scientific  results.  But  this, 
though  not  unfrequently  remarked,  has  scarcely  received  any 
plausible  explanation;  and  some,  indeed,  have  preferred  to 
assert  that  all  rules  of  induction  are  useless,  rather  than  sup- 
pose that  Bacon^s  rules  are  grounded  on  an  insufficient  analysis 
of  the  inductive  process.  Such,  however,  will  be  seen  to  be 
the  fact,  as  soon  as  it  is  considered,  that  Bacon  entirely  over- 
looked Plurality  of  Causes.  All  his  rules  tacitly  imply  the 
assumption,  so  contrary  to  all  We  now  know  of  nature,  that  a 
phenomenon  cannot  have  more  than  one  cause. 

When  he  is  inquiring  into  what  he  terms  the  forma  calidi 
aut  frigidly  gravis  aut  levis,  sicci  aut  Aumidi,  and  the  like,  he 
never  for  an  instant  doubts  that  there  is  some  one  thing,  some 
invariable  condition  or  set  of  conditions,  which  is  present  in 

*  Novum  Organum,  Aph.  75. 
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all  cases  of  heat,  or  cold,  or  whatever  other  phenomenon  he  » 
consideriDg;  the  onlj  difficulty  being  to  find  what  it  is; 
which  accordingly  he  tries  to  dp  by  a  process  of  elimination^ 
rejecting  or  excluding,  by  negative  instances,  whatever  is  not 
the  forma  or  cause,  in  order  to  arrive  at  what  is.  But,  that 
this  forma  or  cause  is  one  thing,  and  that  it  is  the  same  in  all 
hot  objects,  he  has  no  more  doubt  of,  than  another  person  has 
that  there  is  always  some  cause  or  other.  In  the  present  state 
of  knowledge  it  could  not  be  necessary,  even  if  we  had  not 
already  treated  so  fiilly  of  the  question,  to  point  out  how 
widely  this  supposition  is  at  variance  with  the  truth.  It  is 
particularly  unfortunate  for  Bacon  that,  falling  into  this 
error,  he  should  have  fixed  almost  exclusively  upon  a  class  of 
inquiries  in  which  it  was  especially  fatal ;  namely,  inquiries 
into  the  causes  of  the  sensible  qualities  of  objects.  For  his 
assumption,  groundless  in  every  case,  is  false  in  a  peculiar 
degree  with  respect  to  those  sensible  qualities.  In  regard  to 
scarcely  any  of  them  has  it  been  found  possible  to  trace  any 
unity  of  cause,  any  set  of  conditions  invariably  accompanying 
the  quality.  The  conjunctions  of  such  qualities  with  one 
another  constitute  the  variety  of  Kinds,  in  which,  as  already 
remarked,  it  has  not  been  found  possible  to  trace  any  law. 
Bacon  was  seeking  for  what  did  not  exist.  The  phenomenon 
of  which  he  sought  for  the  one  cause  has  oft^nest  no  cause  at 
all,  and  when  it  has,  depends  (as  far  as  hitherto  ascertained) 
on  an  unassignable  variety  of  distinct  causes. 

And  on  this  rock  every  one  must  split,  who  represents  to 
himself  as  the  first  and  fundamental  problem  of  science  to 
ascertain  what  is  the  cause  of  a  given  eflfect,  rather  than  what 
are  the  eifects  of  a  given  cause.  It  was  shown,  in  an  early 
stage  of  our  inquiry  into  the  nature  of  Induction,^  how  much 
more  ample  are  the  resources  which  science  commands  for  the 
latter  than  for  the  former  inquiry,  since  it  is  upon  the  latter 
only  that  we  can  throw  any  direct  light  by  means  of  experi- 
ment ;  the  power  of  artificially  producing  an  effect,  implying 
a  previous  knowledge  of  at  least  one  of  its  causes.     If  we  dis- 

*  Supra,  book  iii.  ch.  yii.  §  4. 
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cover  the  causes  of  eflFects,  it  is  generally  by  having  previously 
discovered  the  effects  of  causes :  the  greatest  skill  in  devising 
crucial  instances  for  the  former  purpose  may  only  end,  as 
Bacon's  physical  inquiries  did^  in  no  result  at  all.  Was  it 
that  his  eagerness  to  acquire  the  power  of  producing  for  man's 
benefit  effects  of  practical  importance  to  humanlife,  rendering 
him  impatient  of  pursuing  that  end  by  a  circuitous  route, 
made  even  him,  the  champion  of  experiment,  prefer  the  direct 
mode^  though  one  of  mere  observation,  to  the  indirect,  in 
which  alone  experiment  was  possible?  Or  had  even  Bacon 
not  entirely  cleared  his  mind  from  the  notion  of  the  ancients, 
thfit  "  rerum  cognoscere  camcu^'  was  the  sole  object  of  philo- 
sophy, and  that  to  inquire  into  the  effects  of  things  belonged 
to  servile  and  mechanical  arts  ? 

It  is  worth  remarking  that,  while  the  only  efficient  mode 
of  cultivating  speculative  science  was  missed  from  an  undue 
contempt  of  manual  operations,  the  false  speculative  views 
thus  engendered  gave  in  their  turn  a  false  direction  to  such 
practical  and  mechanical  aims  as  were  suffered  to  exist.  The 
assumption  universal  among  the  ancients  and  in  the  middle 
ages,  that  there  were  principles  of  heat  and  cold,  dryness  and 
moisture,  fee.,  led  directly  to  a  belief  in  alchemy ;  in  a  trans- 
mutation of  substances,  a  change  from  one  Kind  into  another. 
Why  should  it  not  be  possible  to. make  gold?  Each  of  the 
characteristic  properties  of  gold  has  its  forma,  its  essence,  its 
set  of  conditions,  which  if  we  could  discover,  and  learn  how 
to  realize,  we  could  superinduce  that  particular  property  upon 
any  other  substance,  upon  wood,  or  iron,  or  lime,  or  clay.  If, 
then,  we  could  effect  this  with  respect  to  every  one  of  the 
essential  properties  of  the  precious  metal,  we  should  have 
converted  the  other  substance  into  gold.  Nor  did  this,  if 
once  the  premises  were  granted,  appear  to  transcend  the  real 
powers  of  mankind.  For  daily  experience  showed  that 
almost  every  one  of  the  distinctive  seusible  properties  of  any 
object,  its  consistence,  its  colour,  its  taste,  its  smell,  its  shape, 
admitted  of  being  totally  changed  by  fire,  or  water,  or  some 
other  chemical  agent.  The  formft  of  all  those  qualities 
seeming,  therefore^  to  be  within  human  power  either  to  pro- 
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duce  or  to  aDnihilate,  not  only  did  the  transmutation  of  snb- 
fitances  appear  abstractedly  possible,  but  the  employment  of 
the  power,  at  our  choice,  for  practical  ends,  seemed  by  no 
means  hopeless.*^ 

A  prejudice,  universal  in  the  ancient  world,  and  from  which 
Bacon  was  so  far  from  being  free,  that  it  pervaded  and  vitiated 
the  whole  practical  part  of  his  system  of  logic,  may  with  good 
reason  be  ranked  high  in  the  order  of  Fallacies  of  which  we 
are  now  treating. 

§  8.  There  remains  one  h  priori  fallacy  or  natural  pre- 
judice, the  most  deeply-rooted,  perhaps,  of  all  which  we 
have  enumerated  :  one  which  not  only  reigned  supreme  in  the 
ancient  world,  but  still  possesses  almost  undisputed  dominion 
over  many  of  the  most  cultivated  minds;  and  some  of  the 
most  remarkable  of  the  numerous  instances  by  which  I  shall 
think  it  necessary  to  exemplify  it,  will  be  taken  from  recent 
thinkers.  This  is,  that  the  conditions  of  a  phenomenon 
must,  or  at  least  probably  will,  resemble  the  phenomenon 
itself. 

Conformably  to  what  we  have  before  remarked  to  be  of 
frequent  occurrence,  this  fallacy  might  without  much  impro- 
priety have  been  pl^ed  in  a  different  class,  among  Fallacies 
of  Generalization  :  for  experience  does  afford  a  certain  degree 
of  countenance  to  the  assumption.  The  cause  does,  in  very 
many  cases,  resemble  its  effect;  like  produces  like.  Many 
phenomena  have  a  direct  tendency  to  perpetuate  their  own 
existence,  or  to  give  rise  to  other  phenomena  similar  to  them- 
selves. Not  to  mention  forms  actually  moulded  on  one 
another,  as  impressions  on  wax  and  the  like,  in  which  the 
closest  resemblance  between  the  effect  and  its  cause  is  the 
very  law  of  the  phenomenon ;  all  motion  tends  to  continue 


*  It  is  hardly  needful  to  remark  that  nothing  is  here  intended  to  be  said 
agaiost  the  possibility  at  some  future  period  of  making  gold,— by  first  dia- 
ooyerinj  it  to  be  a  compound,  and  putting  together  its  difierent  elements  or 
ingredients.  But  this  is  a  totally  different  idea  from  that  of  the  seekers  of  the 
grand  arcanum. 
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itself^  with  its  own  velocity,  and  in  its  own  original  direction  ; 
and  the  motion  of  one  hodj  tends  to  set  others  in  motion, 
which  is  indeed  the  most  common  of  the  modes  in  which  the 
motions  of  bodies  originate.  We  need  scarcely  refer  to  con- 
tagion, fermentation,  and  the  like ;  or  to  the  production  of 
effects  by  the  growth  or  expansion  of  a  germ  or  rudiment 
resembling  on  a  smaller  scale  the  completed  phenomenon,  as 
in  the  growth  of  a  plant  or  animal  from  an  embryo,  that 
embryo  itself  deriving  its  origin  from  another  plant  or  animal 
of  the  same  kind.  Again,  the  thoughts,  or  reminiscences, 
which  are  effects  of  our  past  sensations,  resemble  those 
sensations;  feelings  produce  similar  feelings  by  way  of  sym- 
pathy ;  acts  produce  similar  acts  by  involuntary  or  voluntary 
imitation.  With  so  many  appearances  in  its  favour,  no  wonder 
it  a  presumption  naturally  grew  up,  that  causes  must  neces- 
9arily  resemble  their  effects,  and  that  like  could  only  be 
produced  by  like. 

This  principle  of  fallacy  has  usually  presided  over  the 
fantastical  attempts  to  influence  the  course  of  nature  by 
conjectural  means,  the  choice  of  which  was  not  directed  by 
previous  observation  and  experiment.  The  guess  almost 
always  fixed  upon  some  means  which  possessed  features  of 
real  or  apparent  resemblance  to  the  end  in  view.  If  a  charm 
was  wanted,  as  by  Ovid^s  Medea,  to  prolong  life,  all  long-lived 
animals,  or  what  were  esteemed  such,  were  collected  and  brewed 
into  a  broth  : — 

....     nee  defait  illio 
SquAmea  Ciuyphii  tenilis  membrana  chelydri 
Vivacisque  jecur  cervi :  quibus  iosuper  addit 
Ora  caputque  novem  comicis  siecala  passse. 

A  similar  notion  was  embodied  in  the  celebrated  medical 
theory  called  the  "Doctrine  of  Signatures,"  "which  is  no 
less,"  says  Dr.  Paris,*  "  than  a  belief  that  every  natural 
substance  which  possesses  any  medicinal  virtue  indicates  by 
an  obvious  and  well-marked  external  character  the  disease  for 
which  it  is  a  remedy,  or  the  object  for  which  it  should  be 

*  Pharmacologia,  pp.  43-5. 
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employed/*  This  outward  character  was  generally  some 
feature  of  resemblauce,  real  or  fantastical,  either  to  the  effect 
it  was  supposed  to  produce,  or  to  the  phenomenon  over  which 
its  power  was  thought  to  be  exercised.  "  Thus  the  lungs  of  a 
fox  must  be  a  specific  for  asthma,  because  that  animal  is 
remarkable  for  its  strong  powers  of  respiration.  Turmeric  has 
a  brilliant  yellow  colour,  which  indicates  that  it  has  the  power 
of  curing  the  jaundice;  for  the  same  reason^  poppies  must 
relieve  diseases,  of  the  head ;  Agaricus  those  of  the  bladder ; 
Cassia  fistula  the  affections  of  the  intestines,  and  Aristolochia 
the  disorders  of  the  uterus:  the  polished  surface  and  stony 
hardness  which  so  eminently  characterize  the  seeds  of  the 
Lithospermum  officinale  (common  gromwell)  were  deemed  a 
certain  indication  of  their  efficacy  in  calculous  and  gravelly 
disorders;  for  a  similar  reason,  the  roots  of  the  Saxifraga 
granulata  (white  saxifrage)  gained  reputation  in  the  cure  of 
the  same  disease;  and  the  Euphrasia  (eye-bright)  acquired 
fame^  as  an  application  in  complaints  of  the  eye,  because  it 
exhibits  a  black  spot  in  its  corolla  resembling  the  pupil.  The 
blood-stone,  the  Heliotropium  of  the  ancients,  from  the  occa* 
sioual  small  specks  or  points  of  a  blood- red  colour  exhibited 
on  its  green  surface,  is  even  at  this  very  day  employed  in  many 
parts  of  England  and  Scotland,  to  stop  a  bleeding  from  the 
nose ;  and  nettle  tea  continues  a  popular  remedy  for  the  core 
of  Urticaria.  It  is  also  asserted  that  some  substances  bear 
the  signatures  of  the  humours,  as  the  petals  of  the  red  rose 
that  of  the  blood,  and  the  roots  of  rhubarb  and  the  flowers  of 
saffron  that  of  the  bile.^* 

The  early  speculations  respecting  the  chemical  composition 
of  bodies  were  rendered  abortive  by  no  circumstance  more, 
than  by  their  invariably  taking  for  granted  that  the  properties 
of  the  elements  must  resemble  those  of  the  compounds  which 
were  formed  from  them. 

To  descend  to  more  modern  instances;  it  was  long 
thought,  and  was  stoutly  maintained  by  the  Cartesians  and 
even  by  Leibnitz  against  the  Newtonian  system,  (nor  did 
Newton  himself,  as  we  have  seen,  contest  the  assumption,  but 
eluded  it  by  an  arbitrary  hypothesis),  that  nothing  (of  a  phy- 
sical nature  at  least)  could  account  for  motion,  except  previous 
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motion ;  the  impulse  or  impact  of  some  other  body.  It  was 
very  long  before  the  scientific  world  could  prevail  upon  itself 
to  admit  attraction  and  repulsion  {Le,  spontaneous  tendencies 
of  particles  to  approach  or  recede  from  one  another)  as  ulti- 
mate laws^  no  more  requiring  to  be  accounted  for  than  impulse 
itself,  if  indeed  the  latter  were  not,  in  truth,  resolvable  into 
the  former.  From  the  same  source  arose  the  innumerable 
hypotheses  devised  to  explain  those  classes  of  motion  which 
appeared  more  mysterious  than  others  because  there  was  no 
obvious  mode  of  attributing  them  to  impulse,  as  for  example 
the  voluntary  motions  of  the  human  body.  Such  were  the 
interminable  systems  of  vibrations  propagated  along  the 
nerves,  or  animal  spirits  rushing  up  and  down  between  the 
muscles  and  the  brain;  which,  if  the  facts  could  have  been 
proved,  would  have  been  an  important  addition  to  our  know- 
ledge of  physiological  laws;, but  the  mere  invention,  or  arbi- 
trary supposition  of  them,  could  not  unless  by  the  strongest 
delusion  be  supposed  to  render  the  phenomena  of  animal  life 
more  comprehensible,  or  less  mysterious.  Nothing,  however, 
seemed  satisfactory,  but  to  make  out  that  motion  was  caused 
by  motion ;  by  something  like  itself.  If  it  was  not  one  kind 
of  motion,  it  must  be  another.  In  like  manner  it  was  sup- 
posed that  the  physical  qualities  of  objects  must  arise  from 
some  similar  quality,  or  perhaps  only  some  quality  bearing  the 
same  name,  in  the  particles  or  atoms  of  which  the  objects  were 
composed ;  that  a  sharp  taste,  for  example,  must  arise  from 
sharp  particles.  And  reversing  the  inference,  the  effects  pro- 
duced by  a  phenomenon  must,  it  was  supposed,  resemble  in 
their  physical  attributes  the  phenomenon  itself.  The  influences 
of  the  planets  were  supposed  to  be  analogous  to  their  visible 
peculiarities ;  Mars,  being  of  a  red  colour,  portended  fire  and 
slaughter ;  and  the  like. 

Passing  from  physics  to  metaphysics,  we  may  notice 
among  the  most  remarkable  fruits  of  this  d  priori  fallacy,  two 
closely  analogous  theories,  employed  in  ancient  and  modem 
times  to  bridge  over  the  chasm  between  the  world  of  mind 
and  that  of  matter :  the  species  sensidiles  of  the  Epicureans, 
and  the  modern  doctrine  of  perception  by  means  of  ideas. 
These  theories  are  indeed,  probably,  indebted  for  their  exis- 
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tence  not  solely  to  the  fallacy  in  question,  but  to  that  fallacy 
combined  with  another  natural  prejudice  already  adverted  to, 
that  a  thing  cannot  act  where  it  is  not  In  both  doctrines  it 
is  assumed  that  the  phenomenon  which  takes  place  in  us  when 
we  see  or  touch  an  object,  and  which  we  regard  as  an  effect  of 
that  object,  or  rather  of  its  presence  to  our  organs,  must  of 
necessity  resemble  very  closely  the  outward  object  itself.  To 
fulfil  this  condition,  the  Epicureans  supposed  that  objects  were 
constantly  projecting  in  all  directions  impalpable  images  of 
themselves,  which  entered  at  the  eyes  and  penetrated  to  the 
mind ;  while  modern  metaphysicians,  though  they  rejected 
this  hypothesis,  agreed  in  deeming  it  necessary  to  suppose 
that  not  the  thing  itself,  but  a  mental  image  or  representation 
of  it,  was  the  direct  object  of  perception.  Dr.  Reid  had  to 
employ  a  world  of  argument  and  illustration  to  familiarize 
people  with  the  truth,  that  the  sensations  or  impressions  on 
our  minds  need  not  necessarily  be  copies  of,  or  bear  any  re- 
semblance to,  the  causes  which  produce  them ;  in  opposition 
to  the  natural  prejudice  which  led  people  to  assimilate  the 
action  of  bodies  upon  our  senses,  and  through  them  upon  our 
minds,  to  the  transfer  of  a  given  form  from  one  object  to 
another  by  actual  moulding.  The  works  of  Dr.  Reid  are  even 
now  the  most  effectual  course  of  study  for  detaching  the  mind 
from  the  prejudice  of  which  this  was  an  example.  And  the 
value  of  the  service  which  he  thus  rendered  to  popular  philo- 
sophy, is  not  much  diminished  although  we  may  hold,  with 
Brown,  that  he  went  too  far  in  imputing  the  "  ideal  theory'' 
as  an  actual  tenet,  to  the  generality  of  the  philosophers  who 
preceded  him,  and  especially  to  Locke  and  Hume :  for  if  they 
did  not  themselves  consciously  fall  into  the  error,  unques- 
tionably they  often  led  their  readers  into  it. 

The  prejudice,  that  the  conditions  of  a  phenomenon  must 
resemble  the  phenomenon,  is  occasionally  exaggerated,  at  least 
verbally,  into  a  still  more  palpable  absurdity ;  the  conditions 
of  the  thing  are  spoken  of  as  if  they  were  the  very  thing  itself. 
In  Bacon's  model-inquiry,  which  occupies  so  great  a  space  in 
the  Novum  Orffaniim,  the  inquisitio  in  fonnam  calidi^  the 
conclusion  which  he  favours  is  that  heat  is  a  kind  of  motion ; 
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meaning,  of  coarse  not  the  feeling  of  heat,  but  the  conditions 
of  the  feeling ;  meaning,  therefore,  only  that  whenever  there  is 
heat,  there  must  fii-st  be  a  particular  kind  of  motion  ;  but  he 
makes  no  distinction  in  his  language  between  these  two  ideas, 
expressing  himself  as  if  heat,  and  the  conditions  of  heat,  were 
one  and  the  same  thing.     So  the  elder  Darwin,  in  the  begin- 
ning   of   his    Zoonomia,    says,  "The  word  idea  has  various 
meanings  in  the  writers  of  metaphysics :  it  is  here  used  simply 
for  those  notions  of  external  things  which  our  organs  of  sense 
bring  us  acquainted  with  originally,''  (thus  far  the  proposition, 
though  vague,  is  unexceptionable  in  meaning,)  "and   is   de- 
fined a  contraction,  a  motion,  or  configuration,  of  the  fibres 
which  constitute  the  immediate  organ  of  sense/'     Our  notions, 
a  configuration  of  the  fibres  !     What  kind  of  logician  must  he 
be  who  thinks  that  a  phenomenon  is  defined  to  be  the  con- 
dition oq  which  he  supposes  it  to  depend  ?     Accordingly  he 
says  soon  after,  not  that  our  ideas  are  caused  by,  or  conse- 
quent on,  certain    organic  phenomena,  but    "  our  ideas  are 
animal  motions  of  the  organs  of  sense/'     And  this  confusion 
runs  through  the  four  volumes  of  the  Zopnomia ;  the  reader 
never  knows  whether  the  writer  is  speaking  of  the  efiect,  or  of 
its  supposed  cause ;  of  the  idea,  a  state  of  mental  conscious- 
ness, or  of  the  state  of  the  nerves  and  brain  which  he  considers 
it  to  presuppose. 

I  have  given  a  variety  of  instances  in  which  the  natural 
prejudice,  that  causes  and  their  efiects  must  resemble  one 
another,  has  operated  in  practice  so  as  to  give  rise  to  serious 
errors,  I  shall  now  go  further,  and  produce  from  writings 
even  of  the  present  or  very  recent  times,  instances  in  which 
'  this  .prejudice  is  laid  down  as  an  established  principle.  M. 
Victor  Cousin,  in  the  last  of  his  celebrated  lectures  on  Locke, 
enunciates  the  maxim  in  the  following  unqualified  terms. 
"  Tout  ce  qui  est  vrai  de  reflfet,  est  vrai  de  la  cause."  A  doc- 
trine to  which,  unless  in  some  peculiar  and  technical  meaning 
of  the  words  cause  and  eifect,  it  is  not  to  be  imagined  that 
any  person  would  literally  adhere :  but  he  who  could  so  write 
must  be  far  enough  from  seeing,  that  the  very  reverse  might 
be  the  effect;  that  there  is  nothing  impossible  in  the  suppo- 
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sition  that  no  one  property  which  is  true  of  the  effect  might 
be  true  of  the  cause.  Without  going  quite  so  far  in  point  of 
expression,  Coleridge,  in  his  Biographia  Literuria*  affirms 
as  an  "  evident  truth/^  that  "  the  law  of  causality  holds  only 
between  homogeneous  things,  Le.  things  having  some  common 
property,^'  and  therefore  "  cannot  extend  from  one  world  into 
another,  its  opposite:'^  hence,  as  mind  and  matter  have  no 
common  property,  mind  cannot  act  upon  matter,  nor  matter 
upon  mind.  What  is  this  but  the  di  priori  fallacy  of  which  we 
are  speaking  ?  The  doctrine,  like  many  others  of  Coleridge,  is 
taken  from  Spinoza,  in  the  first  book  of  whose  Ethica  [De 
Deo)  it  stands  as  the  Third  Proposition,  '^  Quae  res  nihil  com- 
mune inter  se  habent,  earum  una  alterius  causa  esse  noa 
potest,^'  and  is  there  proved  from  two  so-called  axioms,  equally 
gratuitous  with  itself:  but  Spinoza,  ever  systematically  con- 
sistent, pursued  the  doctrine  to  its  inevitable  consequence,  the 
materiality  of  God. 

The  same  conception  of  impossibility  led  the  ingenious 
and  subtle  mind  of  Leibnitz  to  his  celebrated  doctrine  of  a 
pre-established  harmony.  He,  too,  thought  that  mind  could 
not  act  upon  matter,  nor  matter  upon  mind,  and  that  the  two, 
therefore,  must  have  been  arranged  by  their  Maker  like  two 
clocks,  which,  though  unconnected  with  one  another,  strike 
simultaneously,  and  always  point  to  the  same  hour.  Male- 
branche's  equally  famous  theory  of  Occasional  Causes  was 
another  form  of  the  same  conception:  instead  of  supposing 
the  clocks  originally  arranged  to  strike  together,  he  held  that 
when  the  one  strikes,  God  interposes,  and  makes  the  other 
strike  in  correspondence  with  it. 

Descartes,  in  like  manner,  whose  works  are  a  rich  mine  of 
almost  every  description  of  d,  priori  fallacy,  says  that  the 
Efficient  Cause  must  at  least  have  all  the  perfections  of  the 
effect,  and  for  this  singular  reason  :  '^  Si  enim  ponamus  aliquid 
in  ide&  reperiii  quod  non  fuerit  in  ejus  caus&,  hoc  igitur  habet 
a  nihilo ;"  of  which  it  is  scarcely  a  parody  to  say,  that  if  there 
be  pepper  in  the  soup  there  must  be  pepper  in  the  cook  who 
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made  it,  since  otherwise  the  pepper  w6a1d  be  without  a  cause. 
A  similar  fallacy  is  committed  by  Cicero,  in  his  eecond  book 
Be  Finibus,  where,  speaking  in  his  own  person  against  the 
Epicureans,  he  charges  them  with  inconsistency  in  saying  that 
the  pleasures  of  the  mind  had  their  origin  from  those  of  the 
body,  and  yet  that  the  former  were  more  valuable,  as  if  the 
efiect  could  surpass  the  cause.  *'  Animi  voluptas  oritur  propter 
voluptatem  corporis,  et  major  est  animi  voluptas  quaro  corporis  ? 
ita  fit  ut  gratulutor,  Isetior  sit  quam  is  cui  gratulatur.'^  Even 
that,  surely,  is  not  an  impossibility :  a  person^s  good  fortune 
has  often  given  more  pleasure  to  others  than  it  gave,  to  the 
person  himself. 

Descartes,  with  no  less  readiness,  applies  the  same  prin- 
ciple the  converse  way,  and  infers  the  nature  of  the  effects 
from  the  assumption  that  they  must,  in  this  or  that  property 
or  in  all  their  properties,  resemble  their  cause.  To  this  class 
belong  his  speculations,  and  those  of  so  many  others  after 
him,  tending  to  infer  the  order  of  the  universe,  not  from 
observation,  but  by  h  priori  reasoning  from  supposed  qualities 
of  the  Godhead.  This  sort  of  inference  was  probably  never 
carried  to  a  greater  length  than  it  was  in  one  particular 
instance  by  Descartes,  when,  as  a  proof  of  one  of  his  physical 
principles,  that  the  quantity  of  motion  in  the  universe  is 
invariable,  he  had  recourse  to  the  immutability  of  the  Divine 
Nature.  Reasoning  of  a  very  similar  character  is  however 
nearly  as  common  now  as  it  was  in  his  time,  and  does  duty 
largely  as  a  means  of  fencing  off  disagreeable  conclusions. 
Writers  have  not  yet  ceased  to  oppose  the  theory  of  divine 
benevolence  to  the  evidence  of  physical  facts,  to  the  principle 
of  population  for  example.  And  people  seem  in  general  to 
think  that  they  have  used  a  very  powerful  argument,  when 
they  have  said,  that  to  suppose  some  proposition  true,  would 
be  a  reflection  on  the  goodness  or  wisdom  of  the  Deity.  Put 
into  the  simplest  possible  terms,  their  argument  is,  ''  If  it  had 
depended  on  me,  I  would  not  have  made  the  proposition  true, 
therefore  it  is  not  true.^'  Put  into  other  words  it  stands  thus : 
"  God  is  perfect,  therefore  (what  I  think)  perfection  must 
obtain  in  nature.'^    But  since  in  reality  every  one  feels  that 
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nature  is  very  far  from  perfect,  the  doctrine  is  never  applied 
consistently*  It  furnishes  an  argument  which  (like  many 
others  of  a  similar  character)  people  like  to  appeal  to  when 
it  makes  for  their  own  side.  Nobody  is  convinced  by  it,  but 
each  appears  to  think  that  it  puts  religion  on  his  side  of 
the  question,  and  that  it  is  a  useful  weapon  of  offence  for 
wounding  an  adversary. 

Although  several  other  varieties  of  a  priori  fallacy  might 
probably  be  added  to  those  here  specified,  these  are  all  against 
which  it  seems  necessary  to  give  any  special  caution.  Our 
object  is  to  open,  without  attempting  or  affecting  to  exhaust, 
the  subject.  Having  illustrated,  therefore,  this  first  class  of 
Fallacies  at  sufficient  length,  I  shall  proceed  to  the  second. 


CHAPTER  IV. 


FALLACIES    OF   OBSERVATION. 

§  1 .  From  the  fallacies  which  are  properly  Prejudices,  or 
presumptions  antecedent  to,  and  superseding,  proof,  we  pass 
to  those  which  lie  in  the  incorrect  performance  of-  the  proving 
process.  And  as  Proof,  in  its  widest  extent,  embraces  one  or 
more,  or  all,  of  three,  processes.  Observation,  Generalization, 
and  Deduction ;  we  shall  consider  in  their  order  the  errors 
capable  of  being  committed  in  these  three-  operations.  And 
first,  of  the  first  mentioned. 

A  fallacy  of  misobservation  may  be  either  negative  or 
positive ;  either  Non-observation  or  Mal-observation.  It  is 
non-observation,  when  all  the  error  consists  in  overlooking,  or 
neglecting,  facts  or  particulars  which  ought  to  have  been 
observed.  It  is  mal-observation,  .when  something  is  not 
simply  unseen,  but  seen  wrong ;  when  the  fact  or  phenomenon, 
instead  of  being  recognised  for  what  it  is  in  reality,  is  mistaken 
for  something  else. 

§  2.  Non-observation  may  either  take  place  by  over- 
looking instances,  or  by  overlooking  some  of  the  circum- 
stances of  a  given  instance.  If  we  were  to  conclude  that  a 
fortune-teller  was  a  true  prophet,  from  not  adverting  to  the 
cases  in  which  bis  predictions  had  been  falsified  by  the  event, 
this  would  be  non-observation  of  instances ;  but  if  we  over- 
looked or  remained  ignorant  of  the  fact  that  in  cases  where 
the  predictions  had  been  fulfilled,  he  had  been  in  collusion 
with  some  one  who  had  given  him  the  information  on  which 
they  were  grounded,  this  would  be  non*observation  of  cir- 
cumstances. 

The  former  case,  in  so  far  as  the  act  of  induction  from 
insufficient  evidence  is  concerned,  does  not  fall  under  this 
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second  class  of  Fallacies,  but  under  the  third,  Fallacies  of 
Generalization.  In  every  such  case,  however,  there  are  two 
defects  or  errors  instead  of  one  :  there  is  the  error  of  treating 
the  insuflicient  evidence  as  if  it  were  suflBcient,  which  is  a 
Fallacy  of  the  third  class;  and  there  is  the  insufficiency  itself; 
the  not  having  better  evidence ;  which,  when  such  evidence, 
or  in  other  words,  when  other  instances,  were  to  be  had,  is 
Non-observation  :  and  the  erroneous  inference,  so  far  as  it 
is  to  be  attributed  to  this  cause,  is  a  Fallacy  of  the  second 
class. 

It  belongs  not  to  our  purpose  to  treat  of  non-observation 
as  arising  from  casual  inattention,  from  general  slovenliness  of 
mental  habits,  want  of  due  practice  in  the  use  of  the  observing 
faculties,  or  insufficient  interest  in  the  subject.  The  qaestion 
pertinent  to  logic  is — ^Granting  the  want  of  complete  compe- 
tency in  the  observer,  on  what  point  is  that  insufficiency  on 
fais  part  likely  to  lead  him  wrong  ?  or  rather,  what  sorts  of 
instances,  or  of  circumstances  in  any  given  instance,  are  most 
likely  to  escape  the  notice  of  observers  generally ;  of  mankind 
at  large. 

§  S.  First,  then,  it  is  evident  that  when  the  instances  on 
one  side  of  a  question  are  more  likely  to  be  remembered  and 
recorded  than  those  on  the  other ;  especially  if  there  be  aay 
strong  motive  to  preserve  the  memory  of  the  first,  but  not  of 
the  latter ;  these  last  are  likely  to  be  overlooked,  and  escape 
the  observation  of  the  mass  of  mankind.  This  is  the  recog- 
nised explanation  of  the  credit  given,  in  spite  of  reason  and 
evidence,  to  many  classes  of  impostons :  to  quack  doctors,  and 
fortune-tellers  in  all  ages ;  to  the  '*  cunning  man^'  of  modem 
times,  and  the  oracles  of  old.  Few  have  considered  the  extent 
to  which  this  fallacy  operates  in  practice,  even  in  the  teeth  of 
the  most  palpable  negative  evidence.  A  striking  example  of  it 
is  the  faith  which  the  uneducated  portion  of  the  agricultural 
classes,  in  this  and  other  countries,  continue  to  repose  in 
the  prophecies  as  to  weather  supplied  by  almanac  makeis : 
though  every  season  affords  to  them  numeroos  cases  of 
completely   erroneous   prediction;    but  as  every  season  ako 
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famishes  some  cases  in  which  the  prediction  is  fulfilled^  this 
is  enough  to  keep  up  the  credit  of  the  prophet,  with  people 
who  do  not  reflect  on  the  number  of  instances  requisite  for 
what  we  have  called,  in  our  inductive  terminology,  the  Elimi* 
nation  of  Chance;  since  a  certain  number  of  casual  coinci- 
dences not  only  may  but  will  happen,  between  any  two 
unconnected  events. 

Coleridge,  in  one  of  the  essays  in  the  Friend,  has  illus- 
trated  the  matter  we  are  now  considering,  in  discussing  the 
origin  of  a  proverb,  *^  which,  diflerently  worded,  is  to  be  found 
in  all  the  languages  of  Europe,"  viz.,  "  Fortune  favours  fools." 
He  ascribes  it  partly  to  the  *'  tendency  to  exaggerate  all  effects 
that  seem  disproportionate  to  their  visible  cause,  and  all  cir- 
cumstances that  are  in  any  way  strongly  contrasted  with  our 
notions  of  the  persons  under  them."  Omitting  some  explana- 
nations  which  would  refer  the  error  to  mal-observation,  or  to 
the  other  species  of  non-observation  (that  of  circumstances) 
I  take  up  the  quotation  farther  on.  '^  Unforeseen  coincidences 
may  have  greatly  helped  a  man,  yet  if  they  have  done  for  him 
only  what  possibly  from  his  own  abilities  he  might  have 
effected  for  himself,  his  gopd  luck  will  excite  less  attention, 
and  the  instances  be  less  remembered.  That  clever  men 
should  attain  their  objects  seems  natural,  and  we  negleet  the 
circumstances  that*  perhaps  produced  that  smccess  of  them- 
selves, without  the  intervention  of  skill  or  foresight;  but  we 
dwell  on  the  fact  and  remember  it,  as  something  strange, 
when  the  same  happens  to  a  weak  or  ignorant  man.  So  too, 
though  the  latter  should  fail  in  his  undertakings  from  con- 
currences that  might  have  happened  to  the  wisest  man,  yet 
bis  failure  being  no  more  than  might  have  been  expected  and 
accounted  for  from  his  folly,  it  lays  no  hold  on  our  attention, 
but  fleets  away  among  the  other  undistinguished  waves  in 
which  the  stream  of  ordinary  life  murmurs  by  us,  and  is  for« 
gotten.  Had  it  been  as  true  as  it  was  notoriously  false,  that 
those  all-embracing  discoveries,  which  have  shed  a  dawn  of 
science  on  the  ar^  of  chemistry,  and  give  no  obscure  promise 
of  some  one  great  constitutive  law,  in  the  light  of  which  dwell 
dominion  and  the  power  of  prophecy;  if  these  discoveries^ 
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instead  of  having  been,  as  they  really  were,  preconcerted  by 
meditation,  and  evolved  out  of  his  own  intellect,  had  occurred 
by  a  set  of  lucky  accidents  to  the  illustrious  father  and 
founder  of  philosophic  alchemy ;  if  they  had  presented  them- 
selves to  Professor  Davy  exclusively  in  consequence  of  his 
luck  in  possessing  a  particular  galvanic  battery ;  if  this  bat- 
tery, as  far  as  Davy  was  concerned,  had  itself  been  an  acci- 
denty  and  not  (as  in  point  of  fact  it  was)  desired  and  obtained 
by  him  for  the  purpose  of  ensuring  the  testimony  of  expe- 
rience to  his  principles,  and  in  order  to  bind  down  material 
nature  under  the  inquisition  of  reason,  and  force  from  her,  as 
by  torture,  unequivocal  answers  to  prepared  and  preconceived 
questions, — ^yet  still  they  would  not  have  been  talked  of  or 
described  as  instances  of  luck,  but  as  the  natural  results  of  his 
admitted  genius  and  known  skill.  But  should  an  accident 
have  disclosed  similar  discoveries  to  a  mechanic  at  Birming- 
ham or  Sheffield,  and  if  the  man  should  grow  rich  in  conse- 
quence, and  partly  by  the  envy  of  his  neighbours  and  partly 
with  good  reason,  be  considered  by  them' as  a  man  below  par 
in  the  general  powers  of  his  understanding  j  then,  '  O,  what  a 
lucky  fellow  !  Well,  Fortune  do^a  favour  fools — that^s  for 
certain !  It  is  always  so  V  And  forthwith  the  exclaimer 
relates  half  a  dozen  similar  instances.  Thus  accumulating 
the  one  sort  of  facts  and  never  collecting  the  other,  we  do,  as 
poets  in  their  diction,  and  quacks  of  all  denominations  do  in 
their  reasoning,  put  a  part  for  the  whole.'' 

This  passage  very  happily  sets  forth  the  manner  in  which^ 
under  the  loose  mode  \>i  induction*  which  proceeds /?^r  emime^ 
rationem  simplicem,  not  seeking  for  instances  of  such  a  kind 
as  to  be  decisive  of  the  question,  but  generalizing  from  any 
which  occur,  or  rather  which  are  remembered,  opinions  grow 
up  with  the  apparent  sanction  of  experience,  which  have  no 
foundation  in  the  laws  of  nature  at  all.  "Itaque  recte 
respondit  ille,''  (we  may  say  with  Bacon,*)  "  qui  cum  suspensa 
tabula  in  templo  ei  monstraretur  eorum,  qui  vota  solverant, 
quod  naufragii  periculo  elapsi  sint,  atque  interrogando  preme- 

•  Nov.  Org,,  Aph.  46. 
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retur,  anne  turn  quidem  Deorum  numen  agnosceret^  qusesivit 
denuo^  At  ubi  sunt  illi  depicti  qui  post  vota  nuncupata 
perierunt?  Eadem  ratio  est  fere  omnis  superstitionis,  ut  in 
Astrologicis^  in  Somniis^  O minibus^  Nemesibus^  et  bajusmodi; 
in  quibus,  homines  delectati  hujusmodi  vanitatibus,  advertunt 
eventus^  ubi  implentur ;  ast  ubi  fallunt,  licet  multo  frequen- 
tius,  tamen  negligunt>  et  prfietereunt/'  And  he  proceeds  to 
say,  that  independently  of  the  love  of  the  marvellous,  or  any 
other  bias  in  the  inclinations,  there  is  a  natural  tendency  in 
the  intellect  itself  to  this  kind  of  fallacy;  since  the  mind  is 
more  moved  by  aflSrmative  instances,  tho«gh  negative  ones 
are  of  most  use  in  philosophy  :  "  Is  tamen  humano  intellectui 
error  est  proprius  et  perpetuus,  ut  magis  moveatur  et  excitetur 
Affirmativis  quam  Negativis ;  cum  rite  et  ordine  asquum  se 
utrique  pi  aebere  debeat ;  quin  contra,  in  omni  Axiomate  vero 
constituendo,  major  vis  est  instantiae  negativse/' 

But  the  greatest  of  all  causes  of  non-observation  is  a  pre- 
conceived opinion.  This  it  is  which,  in  all  ages,  has  made 
the  whole  race  of  mankind,  and  every  separate  section  of  it, 
for  the  most  part  unobservant  of  all  facts,  however  abundant, 
even  when  passing  under  their  own  eyes,  which  are  contradic- 
tory to  any  first  appearance,  or  any  received  tenet.  It  is  worth 
while  to  recal  occasionally  to  the  oblivious  memory  of  man- 
kind some  of  the  striking  instances  in  which  opinions  that  the 
simplest  experiment  would  have  shown  to  be  erroneous,  con- 
tinued to  be  entertained  because  nobody  ever  thought  of 
trying  that  experiment.  One  of  the  most  remarkable  of  these 
was  exhibited  in  the  Copernican  controversy.  The  opponents 
of  Copernicus  argued  that  the  earth  did  not  move,  because  if 
it  did,  a  stone  let  fall  from  the  top  of  a  high  tower  would  not 
reach  the  ground  at  the  foot  of  the  tower,  but  at  a  little  dis- 
tance from  it,  in  a  contrary  direction  to  the  earth's  course; 
in  the  same  manner  (said  they)  as,  if  a  ball  is  let  drop  from 
the  mast-head  while  the  ship  is  in  full  sail,  it  does  not  fall 
exactly  at  the  foot  of  the  mast,  but  nearer  to  the  stern  of  the 
vessel.  The  Copernicans  would  have  silenced  these  objectors 
at  once  if  they  had  tried  dropping  a  ball  from  the  mast-head, 
since  they  would  have  found  that  it  does  fall  exactly  at  the 
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foot,  as  the  theory  requires  :  but  no ;  they  admitted  the  spu- 
rious fact,  aud  struggled  vainly  to  make  out  a  difference 
between  the  two  cases.  '*  The  ball  was  no  part  of  the  ship — 
and  the  motion  forward  was  not  naturaly  either  to  the  ship  or 
to  the  ball.  The  stone,  on  the  other  hand,  let  fall  from  the 
top  of  the  tower,  was  a  pari  of  the  earth ;  and  therefore,  the 
diurnal  and  annular  revolutions  which  were  natural  to  the 
earth,  were  also  natural  to  the  stone  :  the  stone  would,  there- 
fore, retain  the  same  motion  with  the  tower,  and  strike  the 
ground  precisely  at  the  bottoni  of  it."* 

Other  examples,  scarcely  less  striking,  are  recorded  by  Dr. 
Whewell,t  where  imaginary  laws  of  nature  have  continued  to 
be  received  as  real,  merely  because  no  person  had  steadily 
looked  at  facts  which  almost  every  one  had  the  opportunity 
of  observing.  "  A  vague  and  loose  mode  of  looking  at  facts 
very  easily  observable,  left  men  for  a  long  time  under  the 
belief  that  a  body  ten  times  as  heavy  as  another  falls  ten  times 
'  as  fast ;  that  objects  immersed  in  wat^r  are  always  magnified^ 
without  regard  to  the  form  of  the  surface ;  that  the  magnet 
exerts  an  irresistible  force ;  that  crystal  is  always  found  asso- 
ciated with  ice  \  and  the  like.  These  and  many  others  are 
examples  how  blind  and  careless  man  can  be  even  in  observa- 
tion of  the  plainest  and  commonest  appearances;  and  they 
show  us  that  the  mere  faculties  of  perception,  although  con- 
stantly exercised  upon  innumerable  objects,  may  long  fail  in 
leading  to  any  exact  knowledge.^' 

If  even  on  physical  facts,  and  these  of  the  most  obvioas 
character,  the  observing  faculties  of  mankind  can  be  to  this 
degree  the  passive  slaves  of  their  preconceived  impressions,  we 
need  not  be  surprised  that  this  should  be  so  lamentably  true 
as  all  experience  attests  it  to  be,  on  things  more  nearly  con- 
nected with  their  stronger  feelings — on  moral,  social,  and 
religious  subjects.  The  information  which  an  ordinary  tra- 
veller brings  back  from  a  foreign  country,  as  the  result  of  the 
evidence  of  his  senses,  is  almost  always  such  as  exactly  con- 
firms the  opinions  with  which  he  sets  out.     He  has  had  eyes 

♦  Playfair'B  JDinertatum,  sect.  4.  f  Nov.  Oi'g,  JUnov,^  p.  61. 
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and  ears  for  such  things  only  as  he  expected  to  see.  Men 
read  the  sacred  books  of  their  religion,  and  pass  unobserved 
therein  multitudes  of  things  utterly  irreconcileable  with  even 
their  own  notions  of  moral  excellence.  With  the  same  autho- 
rities before  them,  different  historians,  alike  innocent  of  inten- 
tional misrepresentation,  see  only  what  is  favourable  to  Pro- 
testants or  Catholics,  royalists  or  republicans,  Charles  I.  or 
Cromwell;  while  others,  having  set  out  with  the  preconception 
that  extremes  must  be  in  the  wrong,  are  incapable  of  seeing 
truth  and  justice  when  these  are  wholly  on  one  side. 

The  influence  of  a  preconceived  theory  is  well  exemplified 
in  the  superstitions  of  barbarians  respecting  the  virtues 
of  medicaments  and  charms.  The  negroes,  among  whom 
coral,  as  of  old  among  ourselves,  is  worn  as  an  amulet,  affirm, 
according  to  Dr.  Paris,*  that  its  colour  "  is  always  affected  by 
the  state  of  health  of  the  wearer,  it  becoming  paler  in  disease.'^ 
On  a  matter  open  to  universal  observation,  a  general  pro- 
position which  has  not  the  smallest  vestige  of  truth  is 
received  as  a  result  of  experience;  the  preconceived  opinion 
preventing,  it  would  seem,  any  observation  whatever  on  the 
subject. 

§  4.  For  illustration  of  the  first  species  of  non-observa- 
tion, that  of  Instances,  what  has  now  been  stated  may  suffice. 
But  there  may  also  be  non-observation  of  some  material 
circumstances,  in  instances  which  have  not  been  altogether 
overlooked — nay,  which  may  be  the  very  instances  on  which 
the  whole  superstructure  of  a  theory  has  been  founded.  As, 
in  the  cases  hitherto  examined,  a  general  proposition  was  too 
rashly  adopted,  on  the  evidence  of  particulars,  true  indeed, 
but  insufficient  to  support  it;  so  in  the  cases  to  which  we 
now  turn,  the  particulars  themselves  have  been  imperfectly 
observed,  and  the  singular  propositions  on  which  the  generali- 
zation is  grounded,  or  some  at  least  of  those  singular  proposi- 
tions, are  false. 

Such,  for  instance,  was  one  of  the  mistakes  committed  in 

*  PhamMcologici,  p.  21. 
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the  celebrated  phlogistic  theory ;  a  doctrine  which  accounted 
for  combustion  by  the  extrication  of  a  substance  called  phlo- 
giston, supposed  to  be  contained  in  all  combustible  matter. 
The  hypothesis  accorded  tolerably  well  with  superficial  appear- 
ances :  the  ascent  of  flame  naturally  suggests  the  escape  of  a 
substance;  and  the  visible  residuum  of  ashes,  in  bulk  and 
weight, .  generally  falls  extremely  short  of  the  combustible 
material.  The  error  was,  non-observation  of  an  important 
portion  of  the  actual  residue,  i^mely,  the  gaseous  products  of 
combustion.  When  these  were  at  last  noticed  and  brought 
into  account,  it  appeared  to  be  an  universal  law,  that  all  sub- 
stances gain  instead  of  losing  weight  by  undergoing  combus- 
tion; and  after  the  usual  attempt  to  accommodate  the  old 
theory  to  the  new  fact  by  means  of  an  arbitrary  hypothesis 
(that  phlogiston  had  the  quality  of  positive  levity  instead  of 
gravity),  chemists  were  conducted  to  the  true  explanation, 
namely,  that  instead  of  a  substance  separated,  there  was  on 
the  contrary  a  substance  absorbed. 

Many  of  the  absurd  practices  which  have  been  deemed 
to  possess  medicinal  efficacy,  have  been  indebted  for  their 
reputation  to  non-observance  of  some  accompanying  circum- 
stance which  was  the  real  agent  in  the  cures  ascribed  to 
them.  Thus,  of  the  sympathetic  powder  of  Sir  Kenelm 
Digby :  "  Whenever  any  wound  had  been  inflicted,  this 
powder  was  applied  to  the  weapon  that  had  inflicted  it,  which 
was,  moreover,  covered  with  ointment,  and  dressed  two  or 
three  times  a  day.  The  wound  itself,  in  the  meantime,  was 
directed  to  be  brought  together,  and  carefully  )>ound  up  with 
clean  linen  rags,  but  above  ally  to  be  let  alone  for  seven  days, 
at  the  end  of  which  period  the  bandages  were  removed,  when 
the  wound  was  generally  found  perfectly  united.  The  triumph 
of  the  cure  was  decreed  to  the  mysterious  agency  of  the  sym- 
pathetic powder  which  had  been  so  assiduously  applied  to  the 
weapon,  whereas  it  is  hardly  necessary  to  observe  that  the 
promptness  of  the  cure  depended  on  the  total  exclusion  of 
air  from  the  wound,  and  upon  the  sanative  operations  of 
nature  not  having  received  any  disturbance  from  the  officious 
interference  •f  art.     The  result,  beyond  all  doubt,  furnished 
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the  first  hint  which  led  surgeons  to  the  improved  praotice  of 
healing  wounds  by  what  is  technically  called  the  first  inten- 
tion."* *'  In  all  records,"  adds  Dr.  Paris,  "  of  extraordinary 
cures  performed  by  mysterions  agents,  there  is  a  great  desire 
to  conceal  the  remedies  and  other  curative  means  which  were 
simultaneously  administered  with  them ;  thus  Oribasius  com- 
mends in  high  terras  a  necklace  of  Pseony  root  for  the  cure  of 
epilepsy ;  but  we  learn  that  he  always  took  care  to  accompany 
its  use  with  copious  evacuations,  although  he  assigns  to  them 
no  share  of  credit  in  the  cure.  In  later  times  we  have  a  good 
specimen  of  this  species  of  deception,  presented  to  us  in  a 
work  on  scrofula  by  Mr.  Morley,  written,  as  we  are  informed, 
for  the  sole  purpose  of  restoring  the  much  injured  character 
and  use  of  the  Vervain ;  in  which  the  author  directs  the  root 
of  this  plant  to  be  tied  with  a  yard  of  white  satin  riband 
ai'ound  the  neck,  where  it  is  to  remain  until  the  patient  is 
cured  ;  but  mark — during  this  interval  he  calls  to  his  aid  the 
most  active  medicines  in  the  materia  medica.^f 

In  other  cases  the  cures  really  produced  by  rest,  regimen, 
and  amusement,  have  been  ascribed  to  the  medicinal,  or  occa- 
sionally to  the  supernatural,  means  which  were  put  in  requisi- 
tion. "  The  celebrated  John  Wesley,  while  he  commemorates 
the  triumph  of  sulphur  and  supplication  over  his  bodily 
infirmity,  forgets  to  appreciate  the  resuscitating  influence  of 
four  months'  repose  from  his  apostolic  labours ;  and  such  is 
the  disposition  of  the  human  mind  to  place  confidence  in  the 
operation  of  mysterious  agents,  that  we  find  him  more  disposed 
to  attribute  his  cure  to  a  brown  paper  plaister  of  egg  and 
brimstone,  than  to  Dr.  FothergilPs  salutary  prescription  of 
country  air,  rest,  asses'  milk,  and  horse  exercise."^ 

In  the  following  example,  the  circumstance  overlooked 
was  of  a  somewhat  different  character.  "  When  the  yellow 
fever  raged  in  America,  the  practitioners  trusted  exclusively 
to  the  copious  use  of  mercury  ;  at  first  this  plan  was  deemed 
so  universally  efficacious,  that,  in  the  enthusiasm  of  the 
moment,    it  was  triumphantly  proclaimed  that  death  never 

*  Pharmacologia,  pp.  28-4.  t  Ibid.  p.  28.  :|:  Ibid.  p.  62. 
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took  place  after  the  mercury  had  evinced  its  effect  upon  the 
system  :  all  this  was  very  true,  but  it  furnished  no  proof  of  the 
efficacy  of  that  metal,  since  the  disease  in  its  aggravated  form 
was  so  rapid  in  its  career,  that  it  swept  away  its  victims  long 
before  the  system  could  be  brought  under  mercurial  influence, 
while  in  its  milder  shape  it  passed  off  equally  well  without 
any  assistance  from  art/'"^ 

.  In  these  examples  the  circumstance  overlooked  was  cogni- 
zable by  th^  senses.  In  other  cases,  it  is  one  the  knowledge 
of  which  could  only  be  arrived  at  by  reasoning;  but  the  fallacy 
may  still  be  classed  under  the  head  to  which,  for  want  of  a 
more  appropriate  name,  we  have  given  the  appellation  Fallacies 
of  Non-observation.  It  is  not  the  nature  of  the  faculties 
which  ought  to  have  been  employed,  but  the  non-employment 
of  them,  which  constitutes  this  Natural  Order  of  Fallacies. 
Wherever  the  error  is  negative,  not  positive ;  wherever  it  con- 
sists especially  in  overlooking,  in  being  ignorant  or  unmindful 
of  some  fact  which^  if  known  and  attended  to,  would  have 
made  a  difference  in  the  conclusion  arrived  at ;  the  error  is 
properly  placed  in  the  Class  which  we  are  considering.  In 
this  Class,  there  is  not,  as  in  all  other  fallacies  there  is,  a  posi- 
tive mis-estimate  of  evidence  actually  had.  The  conclusion 
would  be  just,  if  the  portion  which  is  seen  of  the  case  were 
the  whole  of  it ;  but  there  is  another  portion  overlooked^ 
which  vitiates  the  result. 

For  instance,  there  is  a  remarkable  doctrine  ^hich  has 
occasionally  found  a  vent  in  the  public  speeches  of  unwise 
legislators,  but  which  only  in  one  instance  that  I  am  aware 
of  has  received  the  sanction  of  a  philosophical  writer,  namely 
M.  Cousin,  who  in  his  preface  to  the  Gorgias  of  Plato,  con* 
tending  that  punishment  must  have  some  other  and  higher 
justification  than  the  prevention  of  crime^  makes  use  of  this 
argument — that  if  punishment  were  only  for  the  sake  of 
example^  it  would  be  indifferent  whether  we  punished  the 
innocent  or  the  guilty,  since  the  punishment,  considered  as  an 
example,  is  equally  efficacious  in  either  case.     Now  we  must, 

*  Pharmacotogia,  pp.  61-2. 
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in  order  to  go  along  with  this  reasoning,  suppose^  that  the 
person  who  feels  himself  under  temptation^  observing  some- 
body punished,  concludes  himself  to  be  in  danger  of  being 
punished  likewise^  and  is  terrified  accordingly.  But  it  is  for- 
gotten that  if  the  person  punished  is  supposed  to  be  innocent^ 
or  even  if  there  be  any  doubt  of  his  guilt,  the  spectator  will 
reflect  that  his  own  danger,  whatever  it  may  be,  is  not  con- 
tingent on  his  guiltiness,  but  threatens  him  equally  if  he 
remains  innocent,  and  how  therefore  is  he  deterred  from  guilt 
by  the  apprehension  of  such  punishment?  M.  Cousin  sup- 
poses that  people  will  be  dissuaded  from  guilt  by  whatever 
renders  the  condition  of  the  guilty  more  perilous,  forgetting 
that  the  condition  of  the  innocent  (also  one  of  the  elements  in 
the  calculation)  is,  in  the  case  supposed,  made  perilous  in 
precisely  an  equal  degree.  This  is  a  fallacy  of  overlooking; 
or  of  non-observation,  within  the  intent  of  our  classification. 

Fallacies  of  this  description  are  the  greiat  stumbling-block 
to  correct  thinking  in  political  economy.  The  economical 
workings  of  society  aSbrd  numerous  cases  in  which  theeffect;? 
of  a  cause  consist  of  two  sets  of  phenomena:  the  one  imme- 
diate, concentrated,  obvious  to  all  eyes,  and  passing,  in  common 
apprehension,  for  the  whole  eflect ;  the  other  widely  diSused, 
or  lying  deeper  under  the  surface,  and  which  is  exactly  con- 
trary to  the  former.  Take,  for  instance,  the  common  notion 
so  plausible  at  the  first  glance,  of  the  encouragement  given  to 
industry  by  lavish  expenditure.  A,  who  spends  his  whole 
income,  and  even  his  capital,  in  expensive  living,  is  supposed 
to  give  great  employment  to  labour.  B^  who  lives  on  a  small 
portion,  and  invests  the  remainder  in  the  funds,  is  thought  to 
give  little  or  no  employment.  For  everybody  sees  the  gains 
which  are  made  by  A's  tradesmen,  servants,  and  others,  while 
his  money  is  spending.  B's  savings,  on  the  contrary,  pass 
into  the  hands  of  the  person  whose  stock  he  purchased,  who 
with  it  pays  a  debt  he  owed  to  some  banker,  who  lends  it  again 
to  some  merchant  or  manufacturer ;  and  the  capital  being  laid 
out  in  hiring  spinners  and  weavers,  or  carriers  and  the  crews 
of  merchant  vessels,  not  only  gives  immediate  employment  to 
at  least  as  much  industry  as  A  employs  during  the  whole  of 
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his  career,  but  coming  back  with  increase  by  the  sale  of  the 
goods  which  have  been  manufactured  or  imported,  forms  a 
fund  for  the  employment  of  the  same  and  perhaps  a  greater 
quantity  of  labour  in  perpetuity.  But  the  observer  does  not 
see,  and  therefore  does  not  consider,  what  becomes  of  B's 
money ;  he  does  see  what  is  done  with  A^s  :  he  observes  the 
amount  of  industry  which  A's  profusion  feeds ;  he  observes 
not  the  far  greater  quantity  which  it  prevents  from  being  fed ; 
and  thence  the  prejudice,  universal  to  the  time  of  Adam  Smith, 
that  prodigality  encourages  industry,  and  parsimony  is  a  dis- 
couragement to  it. 

The  common  argument  against  free  trade  was  a  fallacy  of 
the  same  nature.  The  purchaser  of  British  silk  encourages 
British  industry ;  the  purchaser  of  Lyons  silk  encourages  only 
French  ;  the  former  conduct  is  patriotic,  the  latter  ought  lo 
be  prevented  by  law.  The  circumstance  is  overlooked,  that 
the  purchaser  of  any  foreign  commodity  necessarily  causes, 
directly  or  indirectly,  the  export  of  an  equivalent'  value  of 
some  article  of  home  production  (beyond  what  would  other- 
wise be  exported),  either  to  the  same  foreign  country  or  to 
some  other ;  which  fact,  though  from  the  complication  of  the 
circumstances  it  cannot  always  be  verified  by  specific  observa- 
tion, no  observation  can  possibly  be  brought  to  contradict, 
while  the  evidence  of  reasoning  on  which  it  rests  is  irrefragable. 
The  fallacy  is,  therefore,  the  same  as  in  the  preceding  case, 
that  of  seeing  a  part  only  of  the  phenomena,  and  imagining 
that  part  to  be  the  whole :  and  may  be  ranked  among  Fallacies 
of  Non-observation. 

§  5.  To  complete  the  examination  of  the  second  of  our 
five  classes,  we  have  now  to  speak  of  Mal-observation ;  in 
which  the  error  does  not  lie  in  the  fact  that  something  is 
unseen^  but  that  something  seen  is  seen  wrong. 

Perception  being  infallible  evidence  of  whatever  is  really 
perceived,  the  error  now  under  consideration  can  be  committed 
no  otherwise  than  by  mistaking  for  conception  what  is  in  fact 
inference.  We  have  formerly  shown  how  intimately  the  two 
are  blended  in  almost  everything  which  is  called  observation. 
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and  still  more  in  every  Description.*  What  is  actually  on 
any  occasion  perceived  by  our  senses  being  so  minute  in 
amount,  and  generally  so  unimportant  a  portion  of  the  state 
of  facts  which  we  wish  to  ascertain  or  to  communicate;  it 
would  be  absurd  to  say  that  either  in  our  observations,  or  in 
conveying  their  result  to  others^  we  ought  not  to  mingle 
inference  with  fact ;  all  that  can  be  said  is,  that  when  we  do 
so  we  ought  to  be  aware  of  what  we  are  doing,  and  to  know 
what  part  of  the  assertion  rests  on  consciousness,  and  is 
therefore  indisputable,  what  part  on  inference,  and  is  therefore 
questionable. 

One  of  the  most  celebrated  examples  of  an  universal  error 
produced  by  mistaking  an  inference  for  the  direct  evidence  of 
the  senses,  was  the  resistance  made,  on  the  ground  of  common 
sense,  to  the  Copernican  system.  People  fancied  they  saw  the 
sun  rise  and  set,  the  stars  revolve  in  circles  round  the  pole. 
We  now  know  that  they  saw  no  such  thing ;  what  they  really 
saw  was  a  set  of  appearances,  equally  reconcileable  with  the 
theory  they  held  and  with  a  totally  different  one.  It  seems 
strange  that  such  an  instance  as  this,  of  the  testimony  of  the 
senses  pleaded  with  the  most  entire  conviction  in  favour  of 
something  which  was  a  mere  inference  of  the  judgment,  and, 
as  it  turned  out,  a  false  inference,  should  not  have  opened  the 
eyes  of  the  bigots  of  common  sense,  and  inspired  them  with  a 
more  modest  distrust  of  the  competency  of  mere  ignorance  to 
judge  the  conclusions  of  cultivated  thought. 

In  proportion  to  any  person's  deficiency  of  knowledge  and 
mental  cultivation,  is  generally  his  inability  to  discriminate 
between  his  inferences  and  the  perceptions  on  which  they  were 
grounded.  Many  a  marvellous  tale,  many  a  scandalous  anec- 
dote, owes  its  origin  to  this  incapacity.  The  narrator  relates, 
not  what  he  saw  or  heard,  but  the  impression  which  he  derived 
from  what  he  saw  or  heard,  and  of  which  perhaps  the  greater 
part  consisted  of  inference,  though  the  whole  is  related  not  as 
inference  but  as  matter-of-fact.  The  difficulty  of  inducing 
witnesses  to  restrain  within  any  moderate  limits  the  inter- 

*  Supra»  p.  186. 
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mixture  of  their  inferences  with  the  narrative  of  their  percep- 
tions^ is  well  known  to  experienced  cross-examiners ;  and  still 
more  is  this  the  case  when  ignorant  persons  attempt  to  describe 
any  natural  phenomenon.  "The  simplest  narrative,"  says 
Dugald  Stewart,"^  "of  the  most  illiterate  observer  involves 
more  or  leas  of  hypothesis ;  nay,  in  general,  it  will  be  foand 
that,  in  proportion  to  his  ignorance,  the  greater  is  the  number 
of  conjectural  principles  involved  in  his  statements.  A  village 
apothecary  (and,  if  possible,  in  a  still  greater  degree,  an  expe- 
rienced nurse)  is  seldom  able  to  describe  the  plainest  case^ 
without  employing  a  phraseology  of  which  every  word  is  a 
theory :  whereas  a  simple  and  genuine  specification  of  the 
phenomena  which  mark  a  particular  disease ;  a  specification 
unsophisticated  by  fancy,  or  by  preconceived  opinions,  may  be 
regarded  as  unequivocal  evidence  of  a  mind  trained  by  long 
and  successful  study  to  the  most  difficult  of  all  arts,  •that  of 
the  faithful  interpretation  of  nature.'^ 

The  universality  of  the  confusion  between  perceptions  and 
the  inferences  drawn  from  them,  and  the  rarity  of  the  power 
to  discriminate  the  one  from  the  other,  ceases  to  surprise  us 
when  we  consider  that  in  the  far  greater  number  of  instances 
the  actual  perceptions  of  our  senses  are  of  no  importance  or 
interest  to  us.  except  as  marks  from  which  we  infer  something 
beyond  them.  It  is  not  the  colour  and  superficial  extension 
perceived  by  the  eye  that  are  important  to  us,  but  the  object, 
of  which  those  visible  appearances  testify  the  presence  j  and 
where  the  sensation  itself  is  indifierent,  as  it  generally  is,  we 
have  no  motive  to  attend  particularly  to  it,  but  acquire  a  habit 
of  passing  it  over  without  distinct  consciousness,  and  going 
on  at  once  to  the  inference.  So  tliat  to  know  what  the  sensa- 
tion actually  was,  is  a  study  in  itself,  to  which  painters,  for 
example,  have  to  train  themselves  by  special  and  long-con- 
tinued discipline  and  application.  In  things  further  removed 
from  the  dominion  of  the  outward  senses,  no  one  who  has  not 
great  experience  in  psychological  analysis  is  competent  to 
break  this  intense  association ;  and  when  such  analytic  habits 
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do  not  exist  in  the  requisite  degree^  it  is  hardly  possible  to 
mention  any  of  the  habitual  jadgments  of  mankind  on  subjects 
of  a  high  degree  of  abstraction^  from  the  being  of  a  God  and 
the  immortality  of  the  soul  down  to  the  multiplication  table, 
which  are  not,  or  have  not  been^  considered  as  matter  of  direct 
intuition.  So  strong  is  the  tendency  to  ascribe  an  intuitive 
character  to  judgments  which  are  mere  inferences,  and  oflen 
false  ones.  No  one  can  doubt  that  many  a  deluded  visionary 
has  actually  believed  that  he  was  directly  inspired  from 
Heaven,  and  that  the  Almighty  had  conversed  with  him  face 
to  face;  which  yet  was  only,  on  his  part,  a  conclusion  drawn 
from  appearances  to  his  senses,  or  feelings  in  his  internal  con- 
sciousness, which  afibrded  no  warrant  for  any  such  belief.  A 
caution,  therefore,  against  this  class  of  errors,  is  not  only 
needful  but  indispensable ;  though  to  determine  whether,  on 
any  of  the  great  questions  of  metaphysics,  such  errors  are 
actually  committed,  belongs  not  to  this  place,  but,  as  I  have 
so  often  said,  to  a  different  science. 


CHAPTER  V. 


'      FALLACIES    OF   GENERALIZATION. 

§  1.  The  class  of  Fallacies  of  which  we  are  now  to  speak, 
is  the  most  extensive  of  all ;  embracing  a  greater  number  and 
variety  of  unfounded  inferences  than  any  of  the  other  classes, 
and  which  it  is  even  more  difficult  to  reduce  to  sub-classes  or 
species.  If  the  attempt  made  in  the  preceding  books  to  define 
the  principles  of  well-grounded  generalization  has  been  suc- 
cessful^ all  generalizations  not  conformable  to  those  principles 
mighty  in  a  certain  sense^  be  brought  under  the  present  class  : 
when  however  the  rules  are  known  and  kept  in  view,  but  a 
casual  lapse  committed  in  the  application  of  them,  this  is  a 
blunder,  not  a  fallacy.  To  entitle  an  error  of  generalization 
to  the  latter  epithet,  it  must  be  committed  on  principle ;  there 
•  must  lie  in  it  some  erroneous  general  conception  of  the  induc- 
tive process ;  the  legitimate  mode  of  drawing  conclusions  from 
observation  and  experiment  must  be  fundamentally  miscon- 
ceived. 

Without  attempting  anything  so  chimerical  as  an  exhaus- 
tive classification  of  all  the  misconceptions  which  can  exist  on 
the  subject,  let  us  content  ourselves  with  noting,  among  the 
cautions  which  might  be  suggested,  a  few  of  the  most  useful 
and  needfuL 

§  2.  In  the  first  place,  there  are  certain  kinds  of  gene- 
ralization which,  if  the  principles  already  laid  down  be  correct, 
must  be  groundless :  experience  cannot  afford  the  necessary 
conditions  for  establishing  them  by  a  correct  induction.  Such, 
for  instance,  are  all  inferences  from  the  order  of  nature  exist- 
ing on  the  earth,  or  in  the  solar  system,  to  that  which  may 
exist  in  remote  parts  of  the  universe ;  where  the  phenomena. 
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for  aught  we  know,  may  be  entirely  diflferent,  or  may  succeed 
one  another  according  to  different  laws,  or  even  according  to 
no  fixed  law  at  all.  Such,  again,  in  matters  dependent  on 
causation,  are  all  universal  negatives,  all  propositions  that 
assert  impossibility.  The  non-existence  of  any  given  pheno- 
menon, however  uniformly  experience  may  as  yet  have  testi- 
fied to  the  fact,  proves  at  most  that  no  cause,  adequate  to  its 
production,  has  yet  manifested  itself;  but  that  no  such  causes 
exist  in  nature  can  only  be  inferred  if  we  are  so  foolish  as  to 
suppose  that  we  know  all  the  forces  in  nature.  The  supposi- 
tion would  at  least  be  premature  while  our  acquaintance  with 
some  even  of  those  which  we  do  know  is  so  extremely  recent. 
And  however  much  our  knowledge  of  nature  may  hereafter  be 
extended,  it  is  not  easy  to  see  how  that  knowledge  could  ever 
be  complete,  or  how,  if  it  were,  we  could  ever  be  assured  of 
its  being  so. 

The  only  laws  of  nature  which  afford  sufficient  warrant  for 
attributing  impossibility  (even  with  reference  to  the  existing 
order  of  nature,  and  to  our  own  region  of  the  universe),  are 
first,  those  of  number  and  extension,  which  are  paramount 
to  the  laws  of  the  succession  of  phenomena,  and  not  exposed 
to  the  agency  of  counteracting  causes ;  and  secondly,  the  uni- 
versal law  of  causality  itself.  That  no  variation  in  any  effect 
or  consequent  will  take  place  while  the  whole  of  the  ante- 
cedents remain  the  same,  may  be  affirmed  with  full  assurance. 
But,  that  the  addition  of  some  new  antecedent  might  not 
entirely  alter  and  subvert  the  accustomed  consequent,  or  that 
antecedents  competent  to  do  this  do  not  exist  in  nature, 
we  are  in  no  case  empowered  positively  to  conclude. 

§  3.  It  is  next  to  be  remarked  that  all  generalizations 
which  profess,  like  the  theories  of  Thales,  Democritus,  and 
others  of  the  early  Greek  speculators,  to  resolve  all  things 
into  some  one  element,  or  like  many  modern  theories,  to  re- 
solve phenomena  radically  different  into  the  same,  are  neces- 
sarily false.  By  radically  different  phenomena  I  mean  impres- 
sions on  our  senses  which  differ  in  quality,  and  not  merely  in 
degree.     On  this  subject  what  appeared  necessary  was  said  in 
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the  chapter  on  the  Limits  to  the  Explanation  of.  Laws  of 
Nature ;  but  as  the  fallacy  is  even  in  our  own  times  a  common 
^ae,  I  shall  touch  on  it  somewhat  further  in  this  place. 

When  we  say  that  the  force  which  retains  the  planets  ia 
their  orbits,  is  resolved  into  gravity,  or  that  the  force  which 
makes  substances  combine  chemically  is  resolved  into  elec* 
tricity,  we  assert  in  the  one  case  what  is,  and  in  the  other 
case  what  might,  and  probably  will  ultimately,  be  a  legitimate 
result  of  induction.  In  both  these  cases  motion  is  resolved 
into  motion.  The  assertion  is,  that  a  case  of  motion,  which 
was  supposed  to  be  special,  and  to  follow  a  distinct  law  of  its 
own,  conforms  to  and  is  included  in  the  general  law  which 
regulates  another  class  of  motions.  But,  from  these  and 
similar  generalizations,  countenance  and  currency  have  been 
given  to  attempts  to  resolve,  not  motion  into  motion,  but  heat 
into  motion,  light  into  motion,  sensation  itself  into  motion; 
states  of  consciousness  into  states  of  the  nervous  system, 
as  in  the  ruder  forms  of  the  materialist  philosophy;  yital 
phenomena  into  mechanical  or  chemical  processes,  as  in  some 
schools  of  physiology. 

Now  I  am  far  from  pretending  that  it  may  not  be  capable 
of  proof,  or  that  it  is  Qot  an  important  addition  to  our  know- 
ledge if  proved,  that  certain  motions  in  the  particles  of  bodies 
are  the  conditions  of  the  production  of  heat  or  light ;  that 
certain  assignable  physical  modifications  of  the  nerves  may  be 
the  conditions  not  only  of  our  sensations  or  emotions,  bnt 
even  of  our  thoughts ;  that  certain  mechanical  and  chemical 
conditions  may,  in  the  order  of  nature,  be  sufficient  to  deter- 
mine to  action  the  physiological  laws  of  life.  All  I  insist 
upon,  in  common  with  every  thinker  who  entertains  any  clear 
idea  of  the  logic,  of  science,  is,  that  it  shall  not  be  supposed 
that  by  proving  these  things  one  step  would  be  made  towards 
a  real  explanation  of  heat,  light,  or  sensation ;  or  that  the 
generic  peculiarity  of  those  phenomena  can  be  in  the  least 
degree  evaded  by  any  such  discoveries,  however  well  estab- 
lished. Let  it  be  shown,  for  instance,  that  the  most  complex 
series  of  physical  causes  and  effects  succeed  one  another  in 
the  eye  and  in  the  brain  to  produce  a  sensation  of  Qolour  y 
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rays  falling  on  the  eye,  refracted,  converging,  crossing  one 
another,  making  an  inverted  image  on  the  retina,  and  after 
this  a  motion — let  it  be  a  vibration,  or  a  rush  of  nervous  fluid, 
or  whatever  else  you  are  pleased  to  suppose,  along  the  optic 
nerve — a  propagation  of  this  motion  to  the  brain  itself,  and  as 
many  more  different  motions  as  you  choose ;  still,  at  the  end  of 
these  motions,  there  is  something  which  is  not  motion,  there 
is  a  feeling  or  sensation  of  colour.  Whatever  number  of 
motions  we  may  be  able  to  interpolate,  and  whether  they  be 
real  or  imaginary,  we  shall  still  find,  at  the  end  of  the  series, 
a  motion  antecedent  and  a  colour  consequent.  The  mode  in 
which  any  one  of  the  motions  produces  the  next,  may  possibly 
be  susceptible  of  explanation  by  some  general  law  of  motion  : 
but  the  mode  in  which  the  last  motion  produces  the  sensa- 
tion of  colour,  cannot  be  explained  by  any  law  of  motion ;  it 
is  the  law  of  colour:  which  is,  and  must  always  remain,  a 
peculiar  thing.  Where  our  consciousness  recognises  between 
two  phenomena  an  inherent  distinction;  where  we  are  sen- 
sible of  a  difference  which  is  not  merely  of  degree,  and  feel 
that  no  adding  one  of  the  phenomena  to  itself  would  produce 
the  other ;  any  theory  which  attempts  to  bring  either  under 
the  laws  of  the  other  must  be  false ;  though  a  theory  which 
merely  treats  the  one  as  a  cause  or  condition  of  the  other,  may 
possibly  be  true. 

§  4.  Among  the  remaining  forms  of  erroneous  generali- 
zation, several  of  those  most  worthy  of  and  most  requiring 
notice  have  fallen  under  our  examination  in  former  places, 
where,  in  investigating  the  rules  of  correct  induction,  we  have 
had  occasion  to  advert  to  the  distinction  between  it  and  some 
common  mode  of  the  incorrect.  In  this  number  is  what  I  ^ 
have  formerly  called  the  natural  Induction  of  uninquiring 
minds,  the  induction  of  the  ancients,  which  proceeds  per  enu* 
merationem  simplicem :  "  This,  that,  and  the  other  A  are  B,  I 
cannot  think  of  any  A  which  is  not  B,  therefore  every  A  is  B." 
As  a  final  condemnation  of  this  rude  and  slovenly  mode  of 
generalization,  I  will  quote  Bacon's  emphatic  denunciation  of 
it;  the  most  important  part,  as  I  have  more  than  once  ven- 
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tured  to  assert^  of  the  permanent  service  rendered  by  him  to 
philosophy.  **  Induct io  quae  procedit  per  enumerationem  sim- 
plicem,  res  puerilis  est,  et  precario  concludit"  (concludes  only 
by  your  leave,  or  provisionally,)  "et  periculo  exponitur  ab 
instantia  contradictori&,  et  plerumque  secundum  pauciora 
quam  par  est,  et  ex  his  tantummodo  qua  prasto  mnt  pronun" 
ciat.  At  Inductio  quae  ad  inventiouem  et  demonstrationem 
Scieutiarum  et  Artium  erit  utilis,  Naturam  separare  debet,  per 
rejectiones  et  exclusiones  debitas;  ac  deinde  post  negativas 
tot  quot  sufBciunt,  super  affirmativas  concludere/' 

I  have  already  said  that  the  mode  of  Simple  Enumeration 
is  still  the  common  and  received  method  of  Induction  in  what- 
ever relates  to  man  and  society.  Of  this  a  very  few  instances, 
more  by  way  of  memento  than  of  instruction,  may  suffice. 
What,  for  example,  is  to  be  thought  of  all  the  "  common-sense'* 
maxims  for  which  the  following  may  serve  as  the  universal 
formula,  "  Whatsoever  has  never  been,  will  never  be.''  As  for 
example :  negroes  have  never  been  as  civilized  as  whites  some- 
times are,  therefore  it  is  impossible  they  should  be  so.  Women, 
as  a  class,  are  supposed  not  to  have  hitherto  been  equal  in 
intellect  to  men,  therefore  they  are  necessarily  inferior.  So- 
ciety cannot  prosper  without  this  or  the  other  institution ;  e.ff, 
in  Aristotle's  time,  without  slavery ;  in  later  times,  without 
an  established  priesthood,  without  artificial  distinctions  of 
rank,  &c.  One  poor  person  in  a  thousand,  educated,  while  the 
nine  hundred  and  ninety-nine  remain  uneducated,  has  usually 
aimed  at  raising  himself  out  of  his  class,  therefore  education 
makes  people  dissatisfied  with  the  condition  of  a  labourer. 
Bookish  men,  taken  from  speculative  pursuits  and  set  to  work 
on  something  they  know  nothing  about,  have  generally  been 
found  or  thought  to  do  it  ill;  therefore  philosophers  are  unfit 
for  business,  &;c.  &c.  All  these  are  inductions  by  simple 
enumeration.  Reasons  having  some  reference  to  the  canons 
of  scientific  investigation  have  been  attempted  to  be  given, 
however  unsuccessfully,  for  some  of  these  propositions;  but 
to  the  multitude  of  those  who  parrot  them,  the  enumeratio 
iimplex,  ex  Ais  tantummodo  qua  prast-o  aunt  pronunciana,  is 
the  sole  evidence.    Their  fallacy  consists  in  this,  that  they  are 
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inductions  without  elimination  :  there  has  been  no  real  com- 
parison of  instances,  nor  even  ascertainment  of  the  material 
facts  in  any  given  instance.  There  is  also  the  farther  error, 
of  forgetting  that  sach  generalizations,  even  if  well  estab- 
lished^ could  not  be  ultimate  truths,  but  must  be  results  of 
laws  much  more  elementary;  and  therefore,  until  deduced 
from  such,  could  at  most  be  admitted  as  empirical  laws, 
holding  good  within  the  limits  of  space  and  time  by  which 
the  particular  observations  that  suggested  the  generalization 
were  bounded. 

This  error,  of  placing  mere  empirical  laws,  and  laws  in 
which  there  is  no  direct  evidence  of  causation,  on  the  same 
footing  of  certainty  as  laws  of  cause  and  effect,  an  error  which 
is  at  the  root  of  perhaps  the  greater  number  of  bad  inductions, 
is  exemplified  only  in  its  grossest  form  in  the  kind  of  gene- 
ralizations to  which  we  have  now  referred.  These,  indeed,  do 
not  possess  even  the  degree  of  evidence  which  pertains  to  a 
well-ascertained  empirical  law;  but  admit  of  refutation  on  the 
empirical  ground  itself,  without  ascending  to  casual  laws.  A 
little  reflection,  indeed,  will  show  that  mere  negations  can 
only  form  the  ground  of  the  lowest  and  least  valuable  kind  of 
empirical  law.  A  phenomenon  has  never  been  noticed ;  this 
only  proves  that  the  conditions  of  that  phenomenon  have  not 
yet  occurred  in  experience,  but  does  not  prove  that  they  may 
not  occur  hereafter.  There  is  a  better  kind  of  empirical  law 
than  this,  namely,  when  a  phenomenon  which  is  observed  pre- 
sents within  the  limits  of  observation  a  series  of  gradations, 
in  which  a  regularity,  or  something  like  a  mathematical  law, 
is  perceptible :  from  which,  therefore,  something  may  be 
rationally  presumed  as  to  those  terms  of  the  series  which  are 
beyond  the  limits  of  observation.  But  in  negation  there  are 
no  gradations,  and  no  series :  the  generalizations,  therefore, 
which  deny  the  possibility  of  any  given  condition  of  man  and 
society  merely  because  it  has  never  yet  been  witnessed,  cannot 
}>osse8s  this  higher  degree  of  validity  even  as  empirical  laws. 
What  is  more,  the  minuter  examination  which  that  higher 
order  of  empirical  laws  presupposes,  being  applied  to  the 
subject-matter  of  these,  not  only  does  not  confirm  but  actually 
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refutes  them.  For  in  reality  the  past  history  of  Man  and 
Society,  instead  of  exhibiting  them  aa  immovable^  nnchange- 
able,  incapable  of  ever  presenting  new  phenomena^  shows 
them  on  the  contrary  to  be,  in  many  most  important  parti- 
culars^ not  only  changeable,  but  actually  undergoing  a  pro- 
gressive change.  The  empirical  law,  therefore,  best  expressive, 
in  most  cases,  of  the  genuine  result  of  observation,  would  be, 
not  that  such  and  such  a  phenomenon  will  continue  un- 
changed, but  that  it  will  continue  to  change  in  some  parti- 
cular manner. 

Accordingly,  while  almost  all  generalizations  relating  to 
Man  and  Society,  antecedent  to  the  last  fifby  or  sixty  years,  have 
erred  in  the  gross  way  which  we  have  attempted  to  characterize, 
namely,  by  implicitly  assuming  that  human  nature  and  society 
will  for  ever  revolve  in  the  same  orbit,  and  exhibit  essentially 
the  same  phenomena ;  which  is  also  the  vulgar  error  of  the 
ostentatiously  practical,  the  votaries  of  so-called  common 
sense,  in  our  day,  especially  in  Great  Britain;  the  more 
thinking  minds  of  the  present  age,  having  applied  a  more 
minute  analysis  to  the  past  records  of  our  race,  have  for  the 
most  pai*t  adopted  a  contrary  opinion,  that  the  human  species 
is  in  a  state  of  necessary  progression,  and  that  from  the  terms 
of  the  series  which  are  past  we  may  infer  positively  those  which 
are  yet  to  come.  Of  this  doctrine,  considered  as  a  philosophical 
tenet,  we  shall  have  occasion  to  speak  more  fully  in  the  con- 
cluding Book.  If  not,  in  all  its  forms,  free  from  error,  it  is 
at  least  free  from  the  gross  and  stupid  eiTor  which  we  pre- 
viously exemplified.  But,  in  all  except  the  most  eminently 
philosophical  minds,  it  is  infected  with  precisely  the  same  kind 
of  fallacy  as  that  is.  For  we  must  remember  that  even  this 
other  and  better  generalization,  the  progressive  change  in  the 
condition  of  the  human  species,  is,  after  all,  but  an  empirical 
law :  to  which,  too,  it  is  not  difficult  to  point  out  exceedingly 
large  exceptions ;  and  even  if  these  could  be  got  rid  of,  either 
by  disputing  the  facts  or  by  explaining  and  limiting  the 
theory,  the  general  objection  remains  valid  against  the  sup- 
posed law,  as  applicable  to  any  other  than  what,  in  our  third 
book,  were  termed  Adjacent  Cases.     For  not  only  is  it  no 
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oltiinate^  bat  not  even  a  causal  law.  Changes  do  indeed  take 
place  in  human  affairs,  but  every  one  of  those  changes  depends 
en  determinate  causes ;  the  "  progressiveness  of  the  species" 
is  not  a  cause,  but  a  summary  expression  for  the  general  result 
of  all  the  causes.  So  soon  as,  by  a  quite  different  sort  of  induc- 
tion, it  shall  be  ascertained  what  causes  have  produced  these 
successive  changes,  from  the  beginning  of  history,  in  so  far 
as  they  have  really  taken  place,  and  by  what  causes  of  a  con- 
trary tendency  they  have  been  occasionally  checked  or  entirely 
counteracted,  we  may  then  be  pi^epared  to  predict  the  future 
with  reasonable  foresight;  we  may  be  in  possession  of  the 
real  law  of  the  future ;  and  may  be  able  to  declare  on  what 
circumstances  the  continuance  of  the  same  onward  movement 
will  eventually  depend.  But  this  it  is  the  error  of  many  of  the 
more  advanced  thinkers,  in  the  present  age,  to  overlook  ;  and 
to  imagine  that  the  empirical  law  collected  from  a  mere  com- 
parison of  the  condition  of  our  species  at  different  past  times, 
is  a  real  law,  is  lAe  law  of  its  changes,  not  only  past  but  also 
to  come.  The  truth  is,  that  the  causes  on  which  the  pheno- 
mena of  the  moral  world  depend,  are  in  every  age^  and  almost 
in  every  country,  combined  in  some  different  proportion ;  so 
that  it  is  scarcely  to  be  expected  that  the  general  result  of 
them  all  should  conform  very  closely,  in  its  details  at  least,  to 
any  uniformly  progressive  series.  And  all  generalizations 
which  affirm  that  mankind  have  a  tendency  to  grow  better  or 
worse,  richer  or  poorer,  more  cultivated  or  more  barbarous, 
that  population  increases  faster  than  subsistence,  or  subsis- 
tence than  population,  that  inequality  of  fortune  has  a  ten- 
dency to  increase  or  to  break  down,  and  the  like,  propositions 
of  considerable  value  as  empirical  laws  within  certain  (but 
generally  rather  narrow)  limits,  are  in  reality  true  or  false 
according  to  times  and  circumstances. 

What  we  have  said  of  empirical  generalizations  from  times 
past  to  times  still  to  come,  holds  equally  true  of  similar 
generalizations  from  present  times  to  times  past;  when  per- 
sons whose  acquaintance  with  moral  and  social  facts  is  con- 
fined to  their  own  age,  take  the  men  and  the  things  of  that  age 
for  the  type  of  men  and  things  in  general,  and  apply  without 
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scruple  to  the  interpretation  of  the  events  of  history,  the 
empirical  laws  which  represent  sufficiently  for  daily  guidance 
the  common  phenomena  of  human  nature  at  that  time  and  in 
that  particular  state  of  society.  If  examples  are  wanted, 
almost  every  historical  work,  until  a  very  recent  period, 
abounded  in  them.  The  same  may  be  said  of  those  who 
generalize  empirically  from  the  people  of  their  own  country  to 
the  people  of  other  countries,  as  if  human  beings  felt,  judged, ' 
and  act^d  everywhere  in  the  same  manner, 

§  5.  In  the  foregoing  instances,  the  distinction  is  con- 
founded between  empirical  laws,  which  express  merely  the 
customary  order  of  the  succession  of  effects,  and  the  laws  of 
causation  on  which  the  effects  depend.  There  may,  however, 
be  incorrect  generalization  when  this  mistake  is  not  com- 
mitted ;  when  the  investigation  takes  its  proper  direction,  that 
of  causes,  and  the  result  erroneously  obtained  purports  to  be  a 
really  causal  law. 

The  most  vulgar  form  of  this  fallacy  is  that  which  is  com- 
monly called  post  hoCy  ergo  propter  hoc,  or,  cum  hoc,  ergo 
propter  hoc.  As  when  it  was  inferred  that  England  owed  her 
industnal  pre-eminence  to  her  restrictions  on  commerce :  as 
when  the  old  school  of^financiers,  and  some  speculative  writers, 
maintained  that  the  national  debt  was  one  of  the  causes  uf 
national  prosperity ;  as  when  the  excellence  of  the  Church,  of 
the  Houses  of  Lords  and  Commons,  of  the  procedure  of  the 
law  courts,  &c.,  were  inferred  from  the  mere  fact  that  the 
country  had  prospered  under  them.  In  such  cases  as  these, 
if  it  can  be  rendered  probable  by  other  evidence  that  the  sup- 
posed causes  have  some  tendency  to  produce  the  effect  ascribed 
to  them,  the  fact  of  its  having  been  produced,  though  only  in 
one  instance,  is  of  some  value  as  a  verification  by  specific 
experience :  but  in  itself  it  goes  scarcely  any  way  at  all 
towards  establishing  such  a  tendency,  since,  admitting  the 
effect,  a  hundred  other  antecedents  could  show  an  equally 
strong  title  of  that  kind  to  be  considered  as  the  cause. 

In  these  examples  we  see  bad  generalization  a  posteriori, 
or  empiricism    properly  so  called:   causation   inferred  from 
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casual  conjunction^  without  either  due  elimination^  or  any- 
presumption  arising  from  known  properties  of  the  supposed 
ao^nt.  But  bad  generalization  d  priori  is  fully  as  common  : 
which  is  properly  called  false  theory;  conclusions  drawn^  by 
way  of  deduction,  from  properties  of  some  one  agent  which 
is  known  or  supposed  to  be  present,  all  other  coexisting 
accents  being  overlooked.  As  the  former  is  the  error  of  sheer 
ignorance^  so  the  latter  is  especially  that  of  semi-ipstructed 
minds;  and  is  mainly  committed  in  attempting  to  explain 
complicated  phenomena  by  a  simpler  theory  than  their  nature 
admits  of.  As  when  one  school  of  physicians  sought  for 
the  universal  principle  of  all  disease  in  "  lentor  and  morbid 
viscidity  of  the  blood/'  and  imputing  most  bodily  derange- 
ments to  mechanical  obstructions,  thought  to  cure  them  by 
mechanical  remedies;*^  while  another,  the  chemical  school, 
"  acknowledged  no  source  of  disease  but  the  presence  of  some 
hostile  acid  or  alkali,  or  some  deranged  condition  in  the 
chemical  composition  of  the  fluid  or  sblid  parts,'^  and  con- 
ceived, therefore,  that  "  all  remedies  must  act  by  producing 
chemical  changes  in  the  body.  We  find  Tournefort  busily 
engaged  in  testing  every  vegetable  juice,  in  order  to  discover 
in  it  some  traces  of  an  acid  or  alkaline  ingredient,  which 
might  confer  upon  it  medicinal  activity.  The  fatal  errors  into 
which  such  an  hypothesis  was  liable  to  betray  the  practitioner^ 
received  an  awful  illustration  in  the  history  of  the  memorable 
fever  that  raged  at  Ley  den  in  the  year  1699,  and  which  con- 
signed two-thirds  of  the  population  of  that  city  to  an  un- 
timely grave ;  an  event  which  in  a  great  measure  depended 


•  *'Thus  Foureroy,*'  says  Dr.  Paris,  '' explained  the  openition  of  mercury 
by  its  specific  gravity,  aod  the  advocates  of  thin  doctrine  favoured  the  general 
iutrodudtion  of  the  preparations  of  iron,  especially  in  schirrus  of  the  spleen  or 
liver,  upon  the  same  hypothetical  principle ;  for,  say  they,  whatever  is  mosi 
forcible  in  removing  the  obstruction  must  be  the  most  proper  instrument  of 
cure  ;  such  is  steel,  which,  besides  the  attenuating  power  with  which  it  is 
furnished,  has  still  a  greater  force  in  this  case  from  the  gravity  of  its  particles, 
which,  being  seven  times  specifically  heavier  than  any  vegetable,  acts  in  pro^ 
portion  with  a  stronger  impul.se,  and  therefore  is  a  more  powerful  deobstruent. 
This  may  be  taken  as  a  specimen  or  the  style  in  which  these  ibechanical  phy- 
sicians reasoned  and  practised.*' — Pharmacologiaj  pp.  38-8. 
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upon  the  Professor  Sylvius  de  la  Boe,  who  having  jast  era- 
braced  the  chemical  doctrines  of  Van  Heloiont,  assi^^ned  the 
origin  of  the  distemper  to  a  prevailing  acid,  and  declared  that 
its  cure  could  alone  [only]  be  effected  by  the  copious  adminis- 
tration of  absorbent  and  testaceous  medicines/'* 

These ,  aberrations  in  medical  theory  have  their  exact 
parallels  in  politics.  All  the  doctrines  which  ascribe  absolute 
goodness  to  particular  forms  of  government,  particular  social 
arrangements,  and  even  to  particular  modes  of  education, 
without  reference  to  the  state  of  civilization  and  the  various 
distinguishing  characters  of  the  society  for  which  they  are 
intended,  are  open  to  the  same  objection — that  of  assuming 
one  class  of  influencing  circumstances  to  be  the  paramount 
rulei*6  of  phenomena  which  depend  in  an  equal  or  greater 
degree  on  many  others.  But  on  these  considerations  it  is  the 
less  necessary  that  we  should  now  dwell,  as  they  will  occupy 
our  attention  more  largely  in  the  concluding  Book. 

§  6.  The  last  of  the  modes  of  erroneous  generalization  to 
which  I  shall  advert,  is  that  to  which  we  may  give  the  name 
of  False  Analogies.  This  Fallacy  stands  distinguished  from 
those  already  treated  of  by  the  peculiarity,  that  it  does  not 
even  simulate  a  complete  and  conclusive  induction,  but  con- 
sists in  the  misapplication  of  an  argument  which  is  at  best 
only  admissible  as  an  inconclusive  presumption,  where  real 
proof  is  unattainable. 

An  argument  from  analogy,  is  an  inference  that  what  is 
true  in  a  certain  case,  is  true  in  a  case  known  to  be  somewhat 
similar,  but  not  known  to  be  exactly  parallel,  that  is,  to  be 
similar  in  all  the  material  circumstances.  An  object  has  the 
property  B  :  another  object  is  not  known  to  have  that  pro- 
perty, but  resembles  the  first  in  a  property  A,  not  known  to 
be  connected  with  B ;  and  the  conclusion  to  which  the  analogy 
points,  is  that  this  object  has  the  property  B  also.  As,  for 
example,  that  the  planets  are  inhabited,  because  the  earth  is 
so.     The  planets  resemble  the  earth  in  describing  elliptical 

*  Pharmaeologia,  pp.  39,  40. 
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oAits  round  the  sun,  in  being  attracted  by  it  and  by  one  an- 
other, in  being  nearly  spherical,  revolving  on  their  axes,  &c. ; 
and,  as  we  have  now  reason  to  believe  from  the  revelations 
of  the  spectroscope,  are  composed,  in  great  part  at  least,  of 
similar  materials ;  but  it  is  not  known  that  any  of  these  proper- 
ties, or  all  of  them  together,  are  the  conditions  on  which  the 
possession  of  inhabitants  is  dependent,  or  are  marks  of  those 
conditions.  Nevertheless,  so  long  as  we  do  not  know  what 
the  conditions  are,  they  waif  be  connected  by  some  law  of 
nature  with  those  common  properties ;  and  to  the  extent  of 
that  possibility  the  planets  are  more  likely  to  be  inhabited, 
than  if  they  did  not  resemble  the  earth  at  all.  This  non- 
assignable and  generally  small  increase  of  probability,  beyond 
what  would  otherwise  exist,  is  all  the  evidence  which  a  conclu-. 
sion  can  derive  from  analogy.  For  if  we  have  the  slightest 
reason  to  suppose  any  real  connexion  between  the  two  proper- 
ties A  and  B,  the  argument  is  no  longer  one  of  analogy.  If 
it  had  been  ascertained  (I  purposely  put  an  absurd  supposition) 
that  there  was  a  connexion  by  causation  between  the  fact  of 
revolving  on  an  axis  and  the  existence  of  animated  beings,  or 
if  there  were  any  reasonable  ground  for  even  suspecting  such 
a  connexion,  a  probability  would  arise  of  the  existence  of  in- 
habitants in  the  planets,  which  might  be  of  any  degree  of 
strength,  up  to  a  complete  induction ;  but  we  should  then 
infer  the  fact  from  the  ascertained  or  presumed  law  of  causa- 
tion, and  not  from  the  analogy  of  the  earth. 

The  name  analogy,  however,  is  sometimes  employed  by 
extension  to  denote  those  arguments  of  an  inductive  character 
but  not  amounting  to  a  real  induction,  which  are  employed  to 
strengthen  the  argument  drawn  from  a  simple  resemblance. 
Though  A,  the  property  common  to  the  two  cases,  cannot  be 
shown  to  be  the  cause  or  effect  of  B,  the  analogical  roasoner 
will  endeavx>ur  to  show  that  there  is  some  less  close  degree  of 
connexion  between  them ;  that  A  is  one  of  a  set  of  conditions 
from  which,  when  all  united,  B  would  result;  or  is  an  occa- 
sional effect  of  some  cause  which  has  been  known  also  to 
produce  B ;  and  the  like.  Any  of  which  things,  if  shown, 
would  render  the  existence  of  B  by  so  much  more  probable, 

24--2 
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than  if  there  had  not  been  even  that  amount  of  known  con- 
nexion between  B  and  A. 

Now  an  error  or  fallacy  of  analogy  may  occur  in  two  wskje. 
Sometimes  it  consists  in  employing  an  argument  of  either 
of  the  above  kinds  with  correctness  indeed,  but  overrating  its 
probative  force.  This  very,  common  aberration  is  sometimeB 
supposed  to  be  particularly  incident  to  persons  distinguished 
for  their  imagination;  but  in  reality  it  is  the  characteristic 
intellectual  vice  of  those  whose  imaginations  are  barren^ 
either  from  want  of  exercise,  natural  defect,  or  the  narrowness 
of  their  range  of  ideas.  To  such  minds  objects  present  them- 
selves clothed  in  but  few  properties;  and  as,  therefore, 
few  analogies  between  one  object  and  another  occur  to  them, 
they  almost  invariably  overrate  the  degree  of  importance  of 
those  few :  while  one  whose  fancy  takes  a  wider  range,  per- 
ceives and  remembers  so  many  analogies  tending  to  conflicting 
conclusions,  that  he  is  much  less  likely  to  lay  undue  stress 
on  any  of  them.  We  always  find  that  those  are  the  greatest 
slaves  to  metaphorical  language,  who  have  but  one  set  of 
metaphors. 

But  this  is  only  one  of  the  modes  of  error  in  the  employ- 
ment of  arguments  of  analogy.  There  is  another,  more  pro- 
perly deserving  the  name  of  fallacy ;  namely  when  resemblance 
in  one  point  is  interred  from  resemblance  in  another  point, 
though  there  is  not  only  no  evidence  to  connect  the  two  cir- 
cumstances by  way  of  causation,  but  the  evidence  tends  posi- 
tively to  disconnect  them.  This  is  properly  the  Fallacy  of 
False  Analogies. 

As  a  first  instance,  we  may  cite  that  favourite  argument 
in  defence  of  absolute  power,  drawn  from  the  analogy  of 
paternal  government  in  a  family,  which  government,  however 
much  in  need  of  control,  is  not  and  cannot  be  controlled  by 
the  children  themselves,  while  they  remain  children.  Paternal 
government,  says  the  argument,  works  well;  therefore,  de- 
spotic government  in  a  state  will  work  well.  I  wave,  as  not 
pertinent  in  this  place,  all  that  could  be  said  in  qualification 
of  the  alleged  excellence  of  paternal  government.  However 
this   might   be,   the   argument  from  the  family  to  the  state 
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would  not  the  less  proceed  on  a  false  analogy ;  implying  that 
the  beneficial  working  of  parental  government  depends,  in  the 
family,  on  the  only  point  which  it  has  in  common  with  poli- 
tical despotism,  namely,  irresponsibility.  Whereas  it  depends, 
when  real,  not  on  that  but  on  two  other  circumstances  of  the 
case,  the  affection  of  the  parent  for  the  children,  and  the  supe- 
riority of  the  parent  in  wisdom  and  experience ;  neither  of 
which  properties  can  be  reckoned  on,  or  are  at  all  likely  to 
exist,  between  a  political  despot  and  his  subjects ;  and  when 
either  of  these  circumstances  fails  even  in  the  family,  and  the 
influence  of  the  irresponsibility  is  allowed  to  work  uncorrected, 
the  result  is  anything  but  good  government.  This,  therefore, 
is  a  false  analogy. 

Another  example  is  the  not  uncommon  dictum,  that  bodies 
politic  have  youth,  maturity,  old  age,  and  death,  like  bodies 
natural :  that  after  a  certain  duration  of  prosperity,  they  tend 
spontaneously  to  decay.  This  also  is  a  false  analogy,  because 
the  decay  of  the  vital  powers  in  an  animated  body  can  be  dis- 
tinctly traced  to  the  natural  progress  of  those  very  changes  of 
structure  which,  in  their  earlier  stages,  constitute  its  growth 
to  maturity :  while  in  the  body  politic  the  progress  of  those 
changes  cannot,  generally  speaking,  have  any  effect  but  the 
still  further  continuance  of  growth  :  it  is  the  stoppage  of  that 
progress,  and  the  commencement  of  retrogression,  that  alone 
would  constitute  decay.  Bodies  politic  die,  but  it  is  of  disease, 
or  violent  death  :  they  have  no  old  age. 

The  following  sentence  from  Hooker's  Ecclesiastical  Polity 
is  an  instance  of  a  false  analogy  from  physical  bodies  to  what 
are  called  bodies  politic.  "  As  there  could  be  in  natural  bodies 
no  motion  of  anything  unless  there  were  some  which  moveth 
all  things,  and  continueth  immovable :  even  so  in  politic 
societies  there  must  be  some  unpunishable,  or  else  no  man 
shall  suffer  punishment.'^  There  is  a  double  fallacy  here,  for 
not  only  the  analogy,  but  the  premise  from  which  it  is  drawn, 
is  untenable.  The  notion  that  there  must  be  something  im- 
movable which  moves  all  other  things,  is  the  whole  scholastic 
error  of  A  primum  mobile. 

The  following  instance  I  quote  from  Archbishop  Whately's 
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Rhetoric : ''  It  would  be  admitted  that  a  great  and  pennanent 
diminution  in  the  quantity  of  some  useful  commodity,  sach  as 
corn,  or  coal,  or  iron,  throughout  the  world,  would  be  a  serious 
and  lasting  loss ;  and  again,  that  if  the  fields  and  coal  mines 
yielded  regularly  double  quantities,  with  the  same  labour,  we 
should  be  so  much  the  richer ;  hence  it  might  be  inferred,  that 
if  the  quantity  of  gold  and  silver  in  the  world  were  diminished 
one-half,  or  were  doubled,  like  results  would  follow;  the 
utility  of  these  metals,  for  the  purposes  of  coin,  being  very 
great.  Now  there  are  many  points  of  resemblance  and  many 
of  difference,  between  the  precious  metals  on  the  one  hand, 
and  corn,  coal,  &c.,  on  the  other ;  but  the  important  circum- 
stance to  the  supposed  argument  is,  that  the  utility  of  gold  and 
silver  (as  coin,  which  is  far  the  chief)  depends  on  their  value, 
which  is  regulated  by  their  scarcity  ;  or  rather,  to  speak  strictly, 
by  the  difficulty  of  obtaining  them  ;  whereas,  if  corn  and  coal 
^were  ten  times  as  abundant  (i.e,  more  easily  obtained),  a  bushel 
of  either  would  still  be  as  useful  as  now.  But  if  it  were  twice 
as  easy  to  procure  gold  as  it  is,  a  sovereign  would  be  twiee  as 
large  ;  if  only  half  as  easy  it  would  be  of  the  size  of  a  half- 
sovereign,  and  this  (besides  the  trifling  circumstance  of  the 
cheapness  or  dearness  of  gold  ornaments)  would  be  all  the  dif- 
ference. The  analogy,  therefore,  fails  in  the  point  essential  to 
the  argument.^' 

The  same  author  notices,  after  Bishop  Copleston,  the  case 
of  False  Analogy  which  consists  in  inferring  from  the  simi- 
larity in  many  respects  between  the  metropolis  of  a  country 
and  the  heart  of  the  animal  body,  that  the  increased  size  of 
the  metropolis  is  a  disease. 

Some  of  the  false  analogies  on  which  systems  of  physics 
were  confidently  grounded  in  the  time  of  the  Greek  philoso- 
phers, are  such  as  we  now  call  fanciful,  not  that  the  resem- 
blances are  not  often  real,  but  that  it  is  long  since  any  one  has 
been  inclined  to  draw  from  them  the  inferences  which  were 
then  drawn.  Such,  for  instance,  are  the  curious  speculations 
of  the  Pythagoreans  on  the  subject  of  numbers.  Finding  that 
the  distances  of  the  planets  bore  and  seemed  to  bear  to  one 
another  a  proportion  not  varying  much  from  that  of  the  divi- 
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sions  of  the  monochord,  they  inferred  from  it  the  existence  of 
an  inaudible  music,  that  of  the  spheres  :  as  if  the  music  of  a 
harp  had  depended  solely  on  the  numerical  proportions,  and 
not  on  the  material,  nor  even  on  the  existence  of  any  material, 
any  strings  at  all.  It  has  been  similarly  imagined  that  certain 
combinations  of  numbers,  which  were  found  to  prevail  in  some 
natural  phenomena,  must  run  through  the  whole  of  nature  : 
as  that  there  must  be  four  elements,  because  there  are  four 
possible  combinations  of  hot  and  cold,  wet  and  dry  :  that  there 
must  be  seven  planets,  because  there  were  seven  metals,  and 
even  because  there  were  seven  days  of  the  week.  Kepler  him- 
self thought  that  there  could  be  only  six  planets  because  there 
were  only  five  regular  solids.  With  these  we  may  class  the 
reasonings,  so  common  in  the  speculations  of  the  ancients, 
founded  on  a  supposed  perfection  in  nature  :  meaning  by  nature 
the  customary  order  of  events  as  they  take  place  of  themselves 
without  human  interference.  This  also  is  a  rude  guess  at 
an  analogy  supposed  to  pervade  all  phenomena,  however  dis- 
similar. Since  what  was  thought  to  be  perfection  appeared  to 
obtain  in  some  phenomena,  it  was  inferred  (in  opposition  to 
the  plainest  evidence)  to  obtain  in  all.  *'  We  always  suppose 
that  which  is  better  to  take  place  in  nature,  if  it  be  possible,^' 
says  Aristotle :  and  the  vaguest  and  most  heterogeneous 
qualities  being  confounded  together  under  the  notion  of  being 
belter,  there  was  no  limit  tx)  the  wildness  of  the  inferences. 
Thus,  because  the  heavenly  bodies  were  "perfect,^^  they  must 
move  in  circles  and  uniformly.  For  "  they*'  (the  Pythago- 
reans) '*  would  not  allow,''  says  Geminus,*  "  of  any  such  dis- 
order among  divine  and  eternal  things,  as  that  they  should 
sometimes  move  quicker  and  sometimes  slower,  and  sometimes 
stand  still;  for  no  one  would  tolerate  such  anomaly  in  the 
movements  even  of  a  man,  who  was  decent  and  orderly.  The 
occasions  of  life,  however,  are  often  reasons  for  men  going 
quicker  or  slower ;  but  in  the  incorruptible  nature  of  the  stars, 
it  is  not  possible  that  any  cause  can  be  alleged  of  quickness  or 
slowness."     It  is  seeking  an  argument  of  analogy  very  far,  to 

*  I  quote  from  Dr.  WheweU*a  HuL  Ind.  Se.  8rd  ed.  i.  129. 


876  FALLACIES. 

suppose  that  the  stars  must  observe  the  rules  of  decorum 
in  gait  and  carriage,  prescribed  for  themselves  by  the  long- 
bearded  philosophers  satirized  by  Lucian. 

As  late  as  the  Coper nican  controversy  it  was  urged  as  an 
argument  in  favour  of  the  true  theory  of  the  solar  system,  that 
it  placed  the  fire,  the  noblest  element,  in  the  centre  of  the 
universe.  This  was  a  remnant  of  the  notion  that  the  order  of 
nature  must  be  perfect,  and  that  perfection  consisted  in  con- 
formity to  rules  of  precedency  in  dignity,  either  real  or  conven- 
tional. Again,  reverting  to  numbers  :  certain  numbers  were 
perfect,  therefore  those  numbers  must  obtain  in  the  great 
phenomena  of  nature.  Six  was  a  perfect  number,  that  is^ 
equal  to  the  sum  of  all  its  factors ;  an  additional  reason  why 
there  must  be  exactly  six  planets.  The  Pythagoreans,  on  the 
other  hand,  attributed  perfection  to  the  number  ten;  but 
agreed  in  thinking  that  the  perfect  number  must  be  somehow 
realized  in  the  heavens  ;  and  knowing  only  of  nine  heavenly 
bodies,  to  make  up  the  enumeration,  they  asserted  ^Hhat  there 
was  an  antichthon  or  counter-earth,  on  the  other  side  of  the 
sun,  invisible  to  us.'^*  Even  Huygens  was  persuaded  that 
when  the  number  of  the  heavenly  bodies  had  reached  twelve, 
it  could  not  admit  of  any  further  increase.  Creative  power 
could  not  go  beyond  that  sacred  number. 

Some  curious  instances  of  false  analogy  are  to  be  found  in 
the  arguments  of  the  Stoics  to  prove  the  equality  of  all  crimes^ 
and  the  equal  wretchedness  of  all  who  had  not  realized  their 
idea  of  perfect  virtue.  Cicero,  towards  the  end  of  his  Fourth 
fiook  Be  Fhiibus,  states  some  of  these  as  follows.  "  Ut 
inquit,  in  fidibus  plurimis,  si  nulla  earum  ita  contenta  numeris 
sit,  utconcentum  servare  possit,  omnes  seque  incontentae  sunt; 
sic  peccata,  quia  discrepant,  seque  discrepant;  paria  sunt 
igitur,''  To  which  Cicero  himself  aptly,  answers,  "seque  con- 
tingit  omnibus  fidibus,  ut  incontentsB  sint;  illud  non  con- 
tinue, ut  seque  incontentae.'^  The  Stoic  resumes  :  "  Ut  enim, 
inquit,  gubernator  seque  peccat,  si  palearum  navem  evertit,  et 
si  auri ;  item  seque  peccat  qui  parentem,  et  qui  servum,  injuria 

*  Hist,  Ind.  Sc  L  62. 
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verberat;"  assuming^  that  because  the  magnitude  of  the  in- 
terest at  stake  makes  no  difference  in  the  mere  defect  of  skilly 
it  can  make  none  in  the  moral  defect :  a  false  analogy.  Again, 
"  Quis  ignorat^  si  plures  ex  alto  emergere  velint,  propius  fore 
eos  quidem  ad  respirandum^  qui  ad  summam  jam  aqnam  ap- 
propinquant,  sed  nihilo  magis  respirare  posse,  quam  eos^  qui 
sunt  in  profundo?  Nihil  ergo  adjuvat  procedere,  et  progredi 
in  virtute,  quominus  miserrimus  sit,  antequam  ad  eam  perve- 
nerit,  quoniam  in  aqu&  hihil  adjuvat :  et  quoniam  catuli,  qui 
jam  despecturi  sunt,  caeci  seque,  et  ii  qui  modo  nati ;  Platonem 
quoque  necesse  est,  quoniam  nondum  videbat  sapientiam, 
8Bque  ceecum  animo,  ac  Phalarim  fuisse.^^  Cicero,  in  his  own 
person,  combats  these  false  analogies  by  other  analogies 
tending  to  an  opposite  conclusion.     "  Ista  similia  non  sunt, 

Cato Ilia  sunt  similia;  hebes  acies  est  cuipiam  ocu- 

lorum  :  corpore  alius  languescit :  hi  curatione  adhibit4  levantur 
in  dies :  alter  valet  plus  quotidie :  alter  videt.  Hi  similes 
sunt  omnibus,  qui  virtuti  student;  levantur  vitiis^  levantur 
erroribus.^' 

§  7.  In  these  and  all  other  arguments  drawn  from  remote 
analogies,  and  from  metaphors,  which  are  cases  of  analogy,  it 
is  apparent  (especially  when  we  consider  the  extreme  facility 
of  raising  up  contrary  analogies  and  conflicting  metaphors) 
that  so  far  from  the  metaphor  or  analogy  proving  anything, 
the  applicability  of  the  metaphor  is  the  very  thing  to  be  made 
out.  It  has  to  be  shown  that  in  the  two  cases  asserted  to  be 
analogous,  the  same  law  is  really  operating ;  that  between  the 
known  resemblance  and  the  inferred  one  there  is  some  con- 
nexion by  means  of  causation.  Cicero  and  Cato  might  have 
bandied  opposite  analogies  for  ever;  it  rested  with  each  of 
them  to  prove  by  just  induction,  or  at  least  to  render  probable, 
that  the  case  resembled  the  one  set  of  analogous  cases  and 
not  the  other,  in  the  circumstances  on  which  the  disputed 
question  really  hinged.  Metaphors,  for  the  most  part,  there- 
fore, assume  the  proposition  which  they  are  brought  to  prove : 
their  use  is^  to  aid  the  apprehension  of  it ;  to  make  clearly  and 
vividly  comprehended  what  it  is  that  the  person  who  employs 
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the  metaphor  is  proposing  to  make  out;  and  sometimes  also, 
by  what  media  he  proposes  to  do  so.  For  an  apt  metaphor, 
•  though  it  cannot  prove,  often  suggests  the  proof. 

For  instance,  when  D'Alembert  (I  believe)  remarked  that 
in  certain  governments,  only  two  creatures  find  their  way  to  the 
highest  places,  the  eagle  and  the  serpent ;  the  metaphor  not 
only  conveys  with  great  vividness  the  assertion  intended,  but 
contributes  towards  substantiating  it,  by  suggesting,  in  a  lively 
manner,  the  nieans  by  which  the  two  opposite  characters  thus 
typified  effect  their  rise.'  When  it  is  said  that  a  certain  person 
misunderstands  another  because  the  lesser  of  two  objects 
cannot  comprehend  the  greater,  the  application  of  what  is  true 
in  the  literal  sense  of  the  word  comprefiend^  to  its  metaphorical 
sense,  points  to  the  fact  which  is  the  ground  and  justification 
of  the  assertion,  viz.,  that  one  mind  cannot  thoroughly  under- 
stand another  unless  it  can  contain  it  in  itself,  that  is,  unless 
it  possesses  all  that  is  contained  in  the  other.  When  it  is 
urged  as  an  argument  for  education,  that  if  the  soil  is  left 
uncultivated,  weeds  will  spring  up,  the  metaphor,  though  no 
proof,  but  a  statement  of  the  thing  to  be  proved,  states  it  in 
terms  which,  by  suggesting  a  parallel  case,  put  the  mind  upon 
the  track  of  the  real  proof.  For,  the  reason  why  weeds  grow 
in  an  uncultivated  soil,  is  that  the  seeds  of  worthless  products 
exist  everywhere,  and  can  germinate  and  grow  in  almost  all 
circumstances,  while  the  reverse  is  the  case  with  those  which 
are  valuable;  and  this  being  equally  true  of  mental  products, 
this  mode  of  conveying  an  argument,  independently  of  its 
rhetorical  advantages,  has  a  logical  value;  since  it  not  only 
suggests  the  grounds  of  the  conclusion,  but  points  to  another 
case  in  which  those  grounds  have  been  found,  or  at  least 
deemed  to  be,  sufficient. 

On  the  other  hand,  when  Bacon,  who  is  equally  conspi- 
cuous in  the  use  and  abuse  of  figurative  illustration,  says  that 
the  stream  of  time  has  brought  down  to  us  only  the  least 
valuable  part  of  the  writings  ot  the  ancients,  as  a  river  carries 
froth  and  straws  floating  on  its  surface,  while  more  weighty 
objects  sink  to  the  bottom ;  this,  even  if  the  assertion  illus- 
trated by  it  were  true,  would  be  no  good  illustration,  there 
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being  no  parity  of  cause.  The  levity  by  which  substances 
float  on  a  stream,  and  the  levity  which  is  synonymous  with 
worthlessneps,  have  nothing  in  common  except  the  name ;  and 
(to  show  how  little  value  there  is  in  the  metaphor)  we  need 
only  change  the  word  into  buoyancy^  to  turn  the  sem- 
blance of  argument  involved  in  Bacon's  illustration  against 
himself. 

A  metaphor,  then,  is  not  to  be  considered  as  an  argument, 
but  as  an  assertion  that  an  argument  exists;  that  a  parity 
subsists  between  the  case  from  which  the  metaphor  is  drawn 
and  that  to  which  it  is  applied.  This  parity  may  exist 
though  the  two  cases  be  apparently  very  remote  from  one 
another ;  the  only  resemblance  existing  between  them  may  be 
a  resemblance  of  relations,  an  analogy  in  Ferguson's  and 
Archbishop  Whately's  sense :  as  in  the  preceding  instance,  in 
which  an  illustration  from  agriculture  was  applied  to  mental 
cultivation. 

§  8.  To  .terminate  the  subject  of  Fallacies  of  Generaliza- 
tion, it  remains  to  be  said,  that  the  most  fertile  source  of  them 
is  bad  classification:  bringing  together  in  one  group,  and 
under  one  name,  things  which  have  no  common  properties,  or 
none  but  such  as  are  too  unimportant  to  allow  general  propo- 
sitions of  any  considerable  value  to  be  made  respecting  the 
class.  The  misleading  efiect  is  greatest,  when  a  word  which 
in  common  use  expresses  some  definite  fact,  is  extended  by 
slight  links  of  connexion  to  cases  in  which  that  fact  does  not 
exist,  but  some  other  or  others,  only  slightly  resembling  it. 
Thus  Bacon,*  in  speaking  of  the  Idola  or  Fallacies  arising 
from  notions  temere  et  incBqualiier  d  rebus  abatractoiy  exem- 
plifies them  by  the  notion  of  Humidum  or  Wet,  so  familiar  in 
the  physics  of  antiquity  and  of  the  middle  ages.  "  Invenietur 
verbum  istud,  Humidum,  nihil  aliud  quam  nota  confusa 
diversarum  action um,  qusB  nuilam  constantiam  aut  reduc- 
tionem  patiuntur.  Significat  enim,  et  quod  circa  aliud  corpus 
facile  se  eircumfundit ;  et  quod  in  se  est  indeterminabile,  nee 

♦  Nov,  Org,  Aph.  60. 
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consistere  potest ;  et  quod  facile  cedit  undique ;  et  quod  facile 
se  dividit  et  dispergit ;  et  quod  facile  se  unit  et  colHgit ;  et 
quod  facile  fluit,  et  ia  motu  ponitur ;  et  quod  alteri  corpori 
facile  adhseret^  idque  madefacit;  et  quod  facile  redueitur  in 
liquidum^  sive  colliquatur,  cum  antea  consisteret.  Itiique 
quum  ad  hujus  nominis  prsedicationem  et  impositionem  vea- 
turn  sit ;  si  alra  accipias,  flamma  humida  est ;  si  alia  accipias, 
aer  humidus  non  est ;  si  alia,  pulvis  minutus  humidus  est ;  si 
alia^  vitrum  humidum  est :  ut  facile  appareat^  istam  notionem 
ex  aqu&  tantum^  et  communibus  et  vulgaribus  liquoribus, 
absque  ull&  debits  verificatione^  temere  abstractam  esse" 

Bacon  himself  is  not  exempt  from  a  similar  accusation 
when  inquiring  into  the  nature  of  heat :  where  he  occasionally 
proceeds  like  one  who  seeking  for  the  cause  of  hardness,  after 
examining  that  quality  in  iron,  flint,  and  diamond,  should 
expect  to  find  that  it  is  something  which  can  be  traced  also  in 
hard  water^  a  hard  knot,  and  a  hard  heart. 

The  word  tcti/ifo-fc  in  the  Greek  philosophy,  and  the  words 
Generation  and  Corruption  both  then  and  long  afterwards, 
denoted  sitch  a  multitude  of  heterogeneous  phenomena,  that 
any  attempt  at  philosophizing  in  which  those  words  were 
used  was  almost  as  necessarily  abortive  as  if  the  word  kard 
had  been  taken  to  denote  a  class  including  all  the  things 
mentioned  above.  KlvritriQ,  for  instance,  which  properly 
signified  motion,  was  taken  to  denote  not  only  all  motion 
but  even  all  change :  aXXotutri^  being  recognised  as  one  of 
the  modes  of  kIvi\<ti^,  The  effect  was,  to  connect  with  every 
form  of  (iXXotaxrtc  or  change,  ideas  drawn  from  motion  in  the 
proper  and  literal  sense,  and  which  had  no  real  connexion 
with  any  other  kind  of  Ktvrimg  than  that.  Aristotle  and  Plato 
laboured  under  a  continual  embarrassment  from  this  misuse 
of  terms.  But  if  we  proceed  further  in  this  direction  we  shall 
encroach  upon  the  Fallacy  of  Ambiguity,  which  belongs  to  a 
different  class,  the  last  in  order  of  our  classification.  Fallacies 
of  Confusion. 
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§  1 .  We  have  now,  in  our  progress  through  the  classes 
of  Fallacies,  arrived  at  those  to  which,  in  the  common  books 
of  logic,  the  appellation  is  in  general  exclusively  appropriated ; 
those  which  have  their  seat  in  the  ratiocinative  or  deductive 
part  of  the  investigation  of  truth.  Of  these  fallacies  it  is  the 
less  necessary  for  us  to  insist  at  any  length,  as  they  have  been 
most  satisfactorily  treated  in  a  work  familiar  to  almost  all,  in 
this  country  at  least,  who  feel  any  interest  in  these  specula- 
tions. Archbishop  Whately's  Logic,  Against  th«  more  obvious 
forms  of  this  class  of  fallacies,  the  rules  of  the  syllogism  are 
a  complete  protection.  Not  (as  we  have  so  often  said)  that 
ratiocination  cannot  be  good  unless  it  be  in  the  form  of  a 
syllogism ;  but  that,  by  showing  it  in  that  form,  we  are  sure 
to  discover  if  it  be  bad,  or  at  least  it  it  contain  any  fallacy  of 
this  class. 

§  2.  Among  Fallacies  of  Ratiocination,  we  ought  perhaps 
to  include  the  errors  committed  in  processes  which  have  the 
appearance  only,  not  the  reality,  of  an  inference  from  premises ; 
the  fallacies  connected  with  the  conversion  and  eequipollency 
of  propositions.  I  believe  errors  of  this  description  to  be  far 
more  frequently  committed  than  is  generally  supposed,  or  than 
their  extreme  obviousness  might  seem  to  admit  of.  For  ex- 
ample, the  simple  conversion  of  an  universal  affirmative  pro- 
position. All  A  are  B,  therefore  all  B  are  A,  I  take  to  be  a 
very  common  form  of  error :  though  committed,  like  many 
other  fallacies,  oftener  in  the  silence  of  thought  than  in  express 
words,  for  it  can  scarcely  be  clearly  enunciated  without  being 
detected.     And  so  with  another  form  of  fallacy,  not  substan* 
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tially  different  from  the  preceding :  the  erroneous  conversion 
of  an  hypothetical  proposition.  The  proper  converse  of  an 
hypothetical  proposition  is  this :  If  the  consequent  be  false, 
the  antecedent  is  false ;  but  this^  If  the  consequent  be  true, 
the  antecedent  is  true,  by  no  means  holds  good,  but  is  an 
error  corresponding  to  the  simple  conversion  of  an  universal 
affirmative.  Yet  hardly  anything  is  more  common  than  for 
people,  in  their  private  thoughts,  to  draw  this  inference.  As 
when  the  conclusion  is  accepted,  which  it  so  often  is,  for  proof 
of  the  premises.  That  the  premises  cannot  be  true  if  the  con- 
clusion is  false,  is  the  unexceptionable  foundation  of  the 
legitimate  mode  of  reasoning  called  reductio  ad  absurdum. 
But  people  continually  think  and  express  themselves,  as  if 
they  also  believed  that  the  premises  cannot  be  ialse  if  the 
conclusion  is  true.  The  truth,  or  supposed  truth,  of  the 
inferences  which  follow  from  a  doctrine,  often  enables  it  to 
find  acceptance  in  spite  of  gross  absurdities  in  it.  How  many 
philosophical  systems  which  had  scarcely  any  intrinsic  recom- 
mendation, have  been  received  by  thoughtful  men  because 
they  were  supposed  to  lend  additional  support  to  religtoD, 
morality,  some  favourite  view  of  politics,  or  some  other  che- 
rished persuasion  :  not  merely  because  their  wishes  were 
thereby  enlisted  on  its  side,  but  because  its  leading  to  what 
they  deemed  sound  conclusions  appeared  to  them  a  strong 
presumption  in  favour  of  its  truth  :  thouj^h  the  presumption, 
when  viewed  in  its  true  light,  amounted  only  to  the  absence 
of  that  particular  evidence  of  falsehood,  which  would  have 
resulted  from  its  leading  by  correct  inference  to  something 
already  known  to  be  false. 

Again,  the  very  frequent  error  in  conduct,  of  mistaking 
reverse  of  wrong  for  right,  is  the  practical  form  of  a  Ic^cal 
error  with  respect  to  the  Opposition  of  Propositions.  It  is 
committed  for  want  of  the  habit  of  distinguishing  the  contrary 
of  a  proposition  from  the  contradictory  of  it,  and  of  attending 
to  the  logical  canon,  that  contrary  propositions,  though  they 
cannot  both  be  true,  may  both  be  false.  If  the  error  were  to 
express  itself  in  words,  it  would  run  distinctly  counter  to  this 
canon.     It  generally,  however,  does  not  so  express  itself,  and 
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to  compel  it  to  do  so  is  the  most  effectual  method  of  detecting 
and  exposing  it. 

§  3.  Among  Fallacies  of  Ratiocioation  are  to  be  ranked 
in  the  first  place,  all  the  cases  of  vicious  syllogism  laid  down 
in  the  books.  These  generally  resolve  themselves  into  having 
more  than  three  terms  to  the  syllogism^  either  avowedly,  or  in 
the  covert  mode  of  an  undistributed  middle  term^  or  an  illicU 
process  of  one  of  the  two  extremes.  It  is  not,  indeed,  very  easy 
fully  to  convict  an  argument  of  falling  under  any  one  of  these 
vicious  cases  in  particular ;  for  the  reason  already  more  than 
once  referred  to,  that  the  premises  are  seldom  formally  set 
out:  if  they  were,  the  fallacy  would  impose  upon  nobody; 
and  while  they  are  not,  it  is  almost  always  to  a  certain  degree 
optional  in  what  manner  the  suppressed  link  shall  be  filled  up. 
The  rules  of  the  syllogism  are  rules  for  compelling  a  person  to 
be  aware  of  the  whole  of  what  he  must  undertake  to  defend  if 
he  persists  in  maintaining  his  conclusion.  He  has  it  almost 
always  in  his  power  to  make  his  syllogism  good  by  introducing 
a  false  premise ;  and  hence  it  is  scarcely  ever  possible  decidedly 
to  affirm  that  any  argument  involves  a  bad  syllogism :  but 
this  detracts  nothing  from  the  value  of  the  syllogistic  rules, 
since  it  is  by  them  that  a  reasoner  is  compelled  distinctly  to 
make  his  election  what  premises  he  is  prepared  to  maintain. 
The  election  made,  there  is  generally  so  little  difficulty  in 
seeing  whether  the  conclusion  follows  from  the  premises  set 
out,  that  we  might  without  much  logical  impropriety  have 
merged  this  fourth  class  of  fallacies  in  the  fifth,  or  Fallacies  of 
Confusion. 

§  4.  Perhaps,  however,  the  commonest,  and  certainly  the 
most  dangerous  fallacies  of  this  class,  are  those  which  do  not 
lie  in  a  single  syllogism,  but  slip  in  between  one  syllogism 
and  another  in  a  chain  of  argument,  and  are  committed  by 
changing  the  premises,  A  proposition  is  proved,  or  an  acknow- 
ledged truth  laid  down,  in  the  first  part  of  an  argumentation, 
and  in  the  second  a  further  argument  is  founded  not  on  the 
same  proposition,  but  on  some  other,  resembling  it  sufficiently 
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to  be  mistaken  for  it.  Instances  of  this  fallacy  will  be  fonnd 
in  almost  all  the  argumentative  discourses  of  unprecise 
thinkers;  and  we  need  only  here  advert  to  one  of  the  obscurer 
forms  of  it,  recognised  by  the  schoolmen  as  the  fallacy  cL  dicto 
secundum  quid  ad  dictum  simpliciter.  This  is  committed  when, 
in  the  premises,  a  proposition  is  asserted  with  a  qualificatioD^ 
and  the  qualification  lost  sight  of  in  the  conclusion;  or 
oftener,  when  a  limitation  or  condition,  though  not  asserted, 
is  necessary  to  the  truth  of  the  proposition,  but  is  forgotten 
when  that  proposition  comes  to  be  employed  as  a  premise* 
Many  of  the  bad  arguments  in  vogue  belong  to  this  class  of 
error.  The  premise  is  some  admitted  truth,  some  common 
maxim,  the  reasons  or  evidence  for  which  have  been  forgotten, 
or  are  not  thought  of  at  the  time,  but  if  they  had  been 
thought  of  would  have  shown  the  necessity  of  so  limiting  the 
premise  that  it  would  no  longer  have  supported  the  conclusion 
drawn  from  it. 

Of  this  nature  is  the  fallacy  in  what  is  called,  by  Adam 
Smith  and  others,  the  Mercantile  Theory  in  Political  Economy. 
That  theory  sets  out  from  the  common  maxim,  that  whatever 
brings  in  money  enriches ;  or  that  every  one  is  rich  in  propor- 
tion to  the  quantity  of  money  he  obtains.  From  this  it  is 
concluded  that  the  value  of  any  branch  of  trade,  or  of  the 
trade  of  the  country  altogether,  consists  in  the  balance  of 
money  it  brings  in  ;  that  any  trade  which  carries  moce  money 
out  of  the  country  than  it  draws  into  it  is  a  losing  trade ;  that 
therefore  money  should  be  attracted  into  the  country  and  kept 
there,  by  prohibitions  and  bounties ;  and  a  train  of  similar 
corollaries.  All  for  want  of  reflecting  that  if  the  riches  of  an 
individual  are  in  proportion  to  the  quantity  of  money  he  can 
command,  it  is  because  that  is  the  measure  of  his  power  of 
purchasing  money^s  worth;  and  is  therefore  subject  to  the 
proviso  that  he  is  not  debarred  from  employing  his  money  iu 
such  purchases.  The  premise,  therefore,  is  only  true  secundum 
quid;  but  the  theory  assumes  it  to  be  true  absolutely,  and 
infers  that  increase  of  money  is  increase  of  riches,  even  when 
produced  by  means  subversive  of  the  condition  under  which 
alone  money  can  be  riches. 
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A  second  instance  is^  the  argument  by  which  it  used  to  be 
contended^  before  the  commutation  of  tithe,  that  tithes  fell  on 
the  landlord,  and  were  a  deduction  from  rent ;  because  the  rent 
of  tithe-free  land  was  always  higher  than  that  of  land  of  the 
same  quality,  and  the  same  advantages  of  situation,  subject  to 
tibhe.  Whether  it  be  true  or  not  that  a  tithe  falls  on  rent,  a 
treatise  on  Logic  is  not  the  place  to  examine ;  but  it  is  certain 
that  this  is  no  proof  of  it.  Whether  the  proposition  be  true 
or  false,  tithe-free  land  must,  by  the  necessity  of  the  case,  pay 
a  higher  rent.  For  if  tithes  do  not  fall  on  rent,  it  must  be 
because  they  fall  on  the  consumer ;  because  they  raise  the  price 
of  agricultural  produce.  But  if  the  produce  be  raised  in  price, 
the  farmer  of  tithe-free  as  well  ;as  the  farmer  of  tithed  land 
gets  the  benefit.  To  the  latter  the  rise  is  but  a  compensation 
for  the  tithe  he  pays ;  to  the  first,  who  pays  none,  it  is  clear 
gain,  and  therefore  enables  him,  and  if  there  be  freedom  of  com- 
petition forces  him,  to  pay  so  much  more  rent  to  his  landlord. 
The  question  remains,  to  what  class  of  fallacies  this  belongs. 
The  premise  is,  that  the  owner  of  tithed  land  receives  less  rent 
than  the  owner  of  tithe-free  land;  the  conclusion  is,  that 
therefore  he  receives  less  than  he  himself  would  receive  if  tithe 
were  abolished.  But  the  premise  is  only  true  conditionally ; 
the  owner  of  tithed  land  receives  less  than  what  the  owner  of 
tithe-free  land  is  enabled  to  receive  taken  other  lands  are 
tithed  I  while  the  conclusion  is  applied  to  a  state  of  circum* 
stances  in  which  that  condition  fails,  and  in  which,  by  conse- 
quence, the  premise  will  not  be  true.  The  fallacy,  therefore,  is 
ib  dicto  secundum  quid  ad  dictum  simpliciter, 

A  third  example  is  the  opposition  sometimes  made  to 
legitimate  interferences  of  government  in  the  economical 
afiairs  of  society,  grounded  on  a  misapplication  of  the  maxim, 
that  an  individual  is  a  better  judge  than  the  government,  of 
what  is  for  his  own  pecuniary  interest.  This  objection  was 
urged  to  Mr.  Wakefield's  principle  of  colonization ;  the  con- 
centration of  the  settlers,  by  fixing  such  a  price  on  unoccu- 
pied land  as  may  preserve  the  most  desirable  proportion 
between  the  quantity  of  land  in  culture,  and  the  labouring 
population.     Against  this  it  was  argued,   that  if  individuals 
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found  it  for  their  advantage  to  occupy  extensive  tracts  of 
land^  they,  being  better  judges  of  their  own  interest  than  the . 
legislature  (which  can  only  proceed  on  general  rules)  ought 
not  to  be  restrained  from  doing  so.  But  in  this  argument  it 
was  forgotten  that  the  fact  of  a  person^s  taking  a  large  tract 
of  land  is  evidence  only  that  it  is  his  interest  to  take  as  much 
88  other  people,  but  not  that  it  might  not  be  for  his  interest 
to  content  himself  with  less,  if  he  could  be  assured  that  other 
people  would  do  so  too ;  an  assurance  which  .nothing  but  a 
government  regulation  can  give.  If  all  other  people  took 
much,  and  he  only  a  little,  he  would  reap  none  of  the  advan- 
tages derived  from  the  concentration  of  the  population  and 
the  consequent  possibility  of  procuring  labour  for  hire,  bat 
would  have  placed  himself,  without  equivalent,  in  a  situatioa 
of  voluntary  inferiority.  The  proposition,  therefore,  that  the 
quantity  of  land  which  people  will  take  when  left  to  themselves 
is  that  which  is  most  for  their  interest  to  take,  is  true  only 
secwndum  quid :  it  is  only  their  interest  while  they  have  no 
guarantee  for  the  conduct  of  one  another.  But  the  argument 
disregards  the  limitation,  and  takes  the  proposition  for  tnie 
simplicUer. 

One  of  the  conditions  ofbenest  dropped,  when  what  would 
otherwise  be  a  true  proposition  is  employed  as  a  premise  for 
proving  others,  is  the  condition  of  tiTiie.  It  is  a.  principle  of 
political  economy  that  prices,  profits,  wages,  &c.  ''  always  find 
their  level ;"  but  this  is  often  interpreted  as  if  it  meant  that 
they  are  always,  or  generally,  a6  their  level ;  while  the  truth 
is,  as  Coleridge  epigram  matically  expresses  it,  that  they  are 
slwsLys  finding  their  level,  ^' which  might  be  taken  as  a  para- 
phrase or  irouical  definition  of  a  storm/' 

Under  the  same  head  of  fallacy  (^  dicto  secundum  quid  ad 
dictum  nmpliciter)  might  be  placed  all  the  errors  which  are 
vulgarly  called  misapplications  of  abstract  truths :  that  is, 
where  a  principle,  true  (as  the  common  expression  is)  in  ike 
abstract,  that  is,  all  modifying  causes  being  supposed  absent, 
is  reasoned  on  as  if  it  were  true  absolutely,  and  no  modifying 
circumstance  could  ever  by  possibility  exist  This  very  com- 
mon  form  of  error  it  is  not  requisite  that  we  should  exemplify 
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here^  as  it  will  be  particularly  treated  of  hereafter  in  its  appli- 
cation to  the  subjects  on  which  it  is  most  frequent  and  most 
fatal^  those  of  politics  and  society.''^ 

*  "An  advocate,"  says  Mr.  De  Morgran  (Formal  Loffic,  p.  270)  " is  some- 
tiiiiM  gnilty  of  the  argument  d  dicto  teeufulum  qwd  ad  dietwn  timpUeUer:  it  is 
fais  business  to  do  for  his  client  all  that  his  client  might  kanetUy  do  for  himself. 
Is  not  the  word  in  italics  frequently  omitted  f  Might  any  man  honestly  tfy  to 
do  for  himself  all  that  counsel  frequently  try  to  do  for  him  f  We  are  Often 
remitided  of  the  two  men  who  stole  the  leg  of  muttoti ;  one  could  swear  he  had 
not  got  it,  the  other  that  he  had  not  taken  it  The  counsel  is  doing  his'  dtity* 
by  his  clienti  the  client  has  left  the  matter  to  hircounseL  Between  the  unexe- 
cuted intention  of  the  client,  and  the  unintended  execution  of  the  counsel, 
there  may  be  a  wrong  done,  and  if  we  are  to  believe  the  usual  maxims,  no 
wrbng-doer." 

The  same  writer  justly  remarks  (p.  251)  that  there  is  a  oonyerse  faHaoy, 
d  dicio  HmpliciUr  ad  dictum  tecundum  qmd,  called  by  the  scholastic  logicians 
faUacia  accidentis ;  and  another  which  may  be  called  d  dicto  secundum  quid 
ad  dictum  Kcundum  altervm  quid  (p.  265).  For  apt  instances  of  both,  I  must 
refsr  the  reader  to  Mr.  De  Morgan's  aUe  chapter  on  fklbbies. 
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FALLACIES    OP   CONFUSION. 


§  1.  Under  this  fifth  and  last  class  it  is  convenient  to 
arrange  all  those  fallacies,  in  which  the  source  of  error  is  not 
so  much  a  false  estimate  of  the  probative  force  of  known  evi- 
dence, as  an  indistinct,  indefinite,  and  fluctuating  conception 
of  what  the  evidence  is. 

At  the  head  of  these  stands  that  multitudinous  body  of 
fallacious  reasonings,  in  which  the  source  of  error  is  the  am- 
biguity of  terms  :  when  something  which  is  true  if  a  word  be 
used  in  a  particular  sense,  is  reasoned  on  as  if  it  were  true  in 
another  sense.  In  such  a  case  there  is  not  a  mal-estimation 
of  evidence,  because  there  is  not  properly  any  evidence  to  the 
point  at  all ;  there  is  evidence,  but  to  a  different  point,  which 
from  a  confused  apprehension  of  the  meaning  of  the  terms 
nsed,  is  supposed  to  be  the  same.  This  error  will  naturally  be 
oftener  committed  in  our  ratiocinations  than  in  our  direct 
inductions,  because  in  the  former  we  are  deciphering  our  own 
or  other  people's  notes,  while  in  the  latter  we  have  the  things 
themselves  present,  either  to  the  senses  or  to  the  memory. 
Except,  indeed,  when  the  induction  is  not  from  individual 
cases  to  a  generality,  but  from  generalities  to  a  still  higher 
generalization;  in  that  case  the  fallacy  of  ambiguity  may 
affect  the  inductive  process  as  well  as  the  ratiocinative.  It 
occurs  in  ratiocination  in  two  ways  :  when  the  middle  term  is 
ambiguous,  or  when  one  of  the  terms  of  the  syllogism  is  taken 
in  one  sense  in  the  premises,  and  in  another  sense  in  the 
conclusion. 

Some  good  exemplifications  of  this  fallacy  are  given  by 
Archbishop  Whately.  "  One  case,"  says  he,  "  which  may  be 
regarded  as  coming  under  the  head  of  Ambiguous  Middle, 
is  (what  I  believe  logical  writers  mean  by  '  Fallacia  Ftgura 
Dlclionis/)  the  fallacy  built  on  the  grammatical  structure  of 
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language^  from  men's  usually  taking  for  granted  that  paTony- 
mous  (or  conjugate)  words  i.e.  those  belonging  to  each  other, 
as  the  substantive,  adjective,  verb,  &c.,  of  the  same  root,  have 
a  precisely  corresponding  meaning;  which  is  by  no  means 
universally  the  case.  Such  a  fallacy  could  not  indeed  be  even 
exhibited  in  strict  logical  form,  which  would  preclude  even 
the  attempt  at  it,  since  it  has  two  middleterms  in  sound  as 
well  as  sense.  But  nothing  is  more  common  in  practice  than 
to  vary  continually  the  terms  employed,  with  a  view  to  gram- 
matical convenience ;  nor  is  there  anything  unfair  in  such  a 
practice,  as  long  as  the  meaning  is  preserved  unaltered;  e,g, 
'  murder  should  be  punished  with  death ;  this  man  is  a  murderer, 
therefore  he  deserves  to  die,'  &c.  Here  we  proceed  on  the 
assumption  (in  this  case  just)  that  to  commit  murder,  and  to 
be  a  murderer, — ^to  deserve  death,  and  to  be  one  who  ought  to 
die,  are,  respectively,  equivalent  expressions;  and  it  would 
frequently  prove  a  heavy  inconvenience  to  be  debarred  this 
kind  of  liberty ;  but  the  abuse  of  it  gives  rise  to  the  Fallacy  in 
question :  e.g.  projectors  are  unfit  to  be  trusted ;  this  man  has 
formed  a  project^  therefore  he  is  unfit  to  be  trusted  :  here  the 
sophist  proceeds  on  the  hypothesis  that  he  who  forms  2l  project 
must  be  a  projector :  whereas  the  bad  sense  that  commonly 
attaches  to  the  latter  word,  is  not  at  all  implied  in  the  former. 
This  fallacy  may  oilen  be  considered  as  lying  not  in  the 
Middle,  but  in  one  of  the  terms  of  the  Conclusion ;  sp  that 
the  conclusion  drawn  shall  not  be,  in  reality,  at  all  warranted 
by  the  premises,  though  it  will  appear  to  be  so,  by  means  of 
the  grammatical  affinity  of  the  words :  e.g.  to  be  acquainted 
with  the  guilty  is  a  presumption  of  guilt ;  this  man  is  so  ac- 
quainted, therefore  we  may  presume  that  he  is  guilty :  this 
argument  proceeds  on  the  supposition  of  an  exact  correspon- 
dence between  presume  and  presumption,  which,  however,  does 
not  really  exist;  for  'presumption'  is  commonly  used  to 
express  a  kind  of  sligkt  suspicion:  whereas,  'to  presume* 
amounts  to  actual  belief.  There  are  innumerable  instances  of 
a  non-correspondence  in  paronymous  words,  similar  to  that 
above  instanced ;  as  between  art  and  artful,  design  and  design^ 
ing,  faith  wA  faithful,  &c.;  and  the  more  slight  the  variation 
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of  the  meaning,  the  more  likely  is  the  fallacy  to  be  successful ; 
for  when  the  words  have  become  so  widely  removed  in  sense 
as  ^pity*  and  'pitiful/  every  one  would  perceive  such  a 
fallacy,  nor  would  it  be  employed  but  in  jest.* 

''  The  present  Fallacy  is  nearly  allied  to,  or  rather,  perhaps, 
may  be  regarded  as  a  branch  of,  that  founded  on  etymology  ; 
yiz.^  when  a  term  is^  used,  at  one  time  in  its  customary,  and 
at  another  in  its  etymological  sense.  Perhaps  no  example  of 
this  can  be  found  that  is  more  extensively  and  mischievously 
employed  than  in  the  case  of  the  word  representative :  assuming 
that  its  right  meaning  must  correspond  exactly  with  the  strict 
and  original  sense  of  the  verb  '  represent,'  the  sophist  per- 
suades the  multitude,  that  a  member  of  the  House  of  Com- 
mons is  bound  to  be  guided  in  all  points  by  the  opinion  of  his 
constituents;  and,  in  shorty  to  be  merely  their  spokesman; 
whereas  laiw  and  custom,  which  in  this  case  may  be  con^dered 
9s  fixing  the  meting  of  the  term,  require  no  such  thing,  but 
enjoin  the  representative  to  act  according  to  the  best  of  his 
own  judgment,  and  on  hi$  own  responsibility/' 

The  following  are  instances  of  great  practical  impor- 
t^ce,  in  which  argi^ijae^ts  axe  habitually  founded  on  a  verbal 
ambiguity. 

The  mercantile  public  ;^re  fre<j[uently  led  into  this  fallacy 
by  the  phrase,  "scarcity  of  money.''  In  the  language  of  com- 
merce *'  money"  ha^  two  ;xle^^ing^ :  currpnc^fy  or  the  circu- 
l^tiuj^  medium;  ^nd  QopitqJt  seeking  investment^  especially 
investment  on  loan.  In  thi3  last  ^eps^  the  word  ii?  used  when 
tfie  '^  money  market"  ijs  spokep  of,  ;^d  when  the  "  value  of 
money"  is  said  to  b^  high  or  low^  the  rate  of  interest  being 
i^eant.    The  consequienoe  of  this  ambiguity  is,  that  as  soon  as 

*  An  example  of  this  faUac|r  is  the  popuUr  error  that  strong  drink  nioBt 
be  a  cause  of  ttrtngtk.  There  is  here  fallacy  within  fallacy ;  for  granting  that 
the  words  ^'  strong'*  and  ^'  strength''  were  not  (as  they  are)  a|^lied  in  a  totally 
differsnt  sense  to  fermented  liqupts  and  to  the  bom^  lixMly,  there  wonld  st31 
be  involved  the  error  of  supposing  that  an  effect  must  be  like  its  OMise;  that 
the  conditions  of  a  phenomenon  are  likely  to  resemble  the  phenomenon  itself ; 
which  we  have  already  treated  of  as  an  d  priori  fallacy  of  the  first  rank.  As 
well  might  it  be  supposed  that  a  strong  poison  would  make  the  perw»  who  takes 
it»  strong. 
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scarcity  of  money  in  the  latter  of  these  senses  begins  to  be 
felt, — as  soon  as  there  is  difficulty  of  obtaining  loans,  and  the 
rate  of  interest  is  high, — it  is  concluded  that  this  must  arise 
from  causes  acting  upon  the  quantity  of  money  in  the  other 
and  more  popular  sense;  that  the  circulating  medium  must 
have  diminished  in  quantity,  or  ought  to  be  increased.  I  am 
aware  that,  independently  of  the  double  meaning  of  the  term, 
there  are  in  the  facts  themselves  some  peculiarities,  giving  an 
apparent  support  to  this  error;  but  the  ambiguity  of  the 
language  stands  on  the  very  threshold  of  the  subject,  and 
intercepts  all  attempts  to  throw  light  upon  it. 

Another  ambiguous  expression  which  continually  meets 
ns  in  the  political  controversies  of  the  present  time,  especially 
in  those  which  relate  to  organic  changes,  is  the  phrase  ''  in- 
fluence of  property  :^'  which  is  sometimes  used  for  the  influence 
of  respect  lor  superior  intelligence,  or  gratitude  for  the  kind 
offices  which  persons  of  large  property  have  it  so  much  in 
their  power  to  bestow;  at  other  times  for  the  influence  of 
fear ;  fear  of  the  worst  sort  of  power,  which  large  property 
also  gives  to  its  possessor,  the  power  of  doing  mischief  lx> 
dependents.  To  confound  these  two,  is  the  standing  fallacy 
of  ambiguity  brought  against  those  who  seek  to  purify  the 
electoral  system  from  corruption  and  intimidation.  Persuasive 
influence,  acting  through  the  conscience  of  the  voter,  and 
carrying  his  heart  and  mind  with  it,  is  beneficial — ^therefore  (it 
is  pretended)  coercive  influence,  which  compels  him  to  forget 
that  he  is  a  moral  agent,  or  to  act  in  opposition  to  his  mora  1 
convictions,  ought  not  to  be  placed  under  restraint. 

Another  word  which  is  often  turned  into  an  instrument  ot 
the  fallacy  of  ambiguity,  is  Theory.  In  its  most  proper  accep- 
tation,  theory  means  the  completed  result  of  philosophical 
induction  from  experience.  In  that  sense,  there  are  erroneous 
as  well  as  true  theories,  for  induction  may  be  incorrectly  per* 
ibrmed,  but  theory  of  some  sort  is  the  necessary  result  of 
knowing  anything  of  a  subject,  and  having  put  one's  know- 
lege  into  the  form  of  general  propositions  for  the  guidance  of 
practice.  In  this,  the  proper  sense  of  the  word.  Theory  is  the 
explanation  of  practice.     In  another  and  a  more  vulgar  sense^ 
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theory  means  any  mere  fiction  of  the  imagination,  encleavonr* 
ing  to  conceive  how  a  thing  may  possibly  have  been  produced, 
instead  of  examining  how  it  was  produced.  In  this  sense 
only  are  theory,  and  theorists,  unsafe  guides ;  but  because  of 
this,  ridicule  or  discredit  is  attempted  to  be  attached  to  theory 
in  its  proper  sense,  that  is,  to  legitimate  general iz^ation,  the 
-end  and  aim  of  all  philosophy ;  and  a  conclusion  is  represented 
as  worthless,  just  because  that  has  been  done,  which  if  done 
correctly,  constitutes  the  highest  worth  that  a  principle  for 
the  guidance  of  practice  can  possess,  namely,  to  comprehend  in 
a  few  words  the  real  law  on  which  a  phenomenon  depends,  or 
some  property  or  relation  which  is  universally  true  of  it. 

''The  ChurcV  is  sometimes  understood  to  mean  the 
clergy  alone,  sometimes  the  whole  body  of  believers,  or  at 
least  of  communicants.  The  declamations  respecting  the  in- 
violability of  church  property  are  indebted  for  the  greater  part 
of  their  apparent  force  to  this  ambiguity.  The  clergy,  being 
called  the  church,  are  supposed  to  be  the  real  owners  of  what 
is  called  church  property ;  whereas  they  are  in  truth  only  the 
managing  members  of  a  much  larger  body  of  proprietors,  and 
enjoy  on  their  own  part  a  mere  usufruct,  not  extending  beyond 
a  life  interest. 

The  following  is  a  Stoical  argument  taken  from  Cicero 
De  Finibus,  book  the  third :  ''  Quod  est  bonum,  omne  lauda- 
bile  est.  Quod  autem  laudabile  est,  omne  honestum  est. 
Bonum  igitur  quod  est,  honestum  est"  Here  the  ambiguous 
word  is  laudabile^  which  in  the  minor  premise  means  anything 
which  mankind  are  accustomed,  on  good  grounds,  to  admire 
or  value ;  as  beauty,  for  instance,  or  good  fortune :  but  in 
the  major,  it  denotes  exclusively  moral  qualities.  In  much 
the  same  manner  the  Stoics  endeavoured  logically  to  justify 
as  philosophical  truths,  their  figurative  and  rhetorical  expres- 
sions of  ethical  sentiment :  as  that  the  virtuous  man  is  alone 
free,  alone  beautiful,  alone  a  king,  &c.  Whoever  has  virtue 
has  Good  (because  it  has  been  previously  determined  not  to 
call  anything  else  good) ;  but,  again.  Good  necessarily  includes 
I'reedom,  beauty,  and  even  kingship,  all  these  being  good 
things ;  therefore  whoever  has  virture  has  all  these. 
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Th6  following  is  an  argament  of  Descartes  to  prove,  in  his 
d  priori  manner,  the  being  of  a  God.  The  conception,  says 
he,  of  an  infinite  Being  proves  tlie  real  existence  of  such  a 
being.  For  if  there  is  not  really  any  such  being,  /  must  have 
made  the  conception ;  but  if  I  could  make  it,  I  can  also 
unmake  it ;  which  evidently  is  not  true ;  therefore  there  must 
be,  externally  to  myself,  an  archetype,  from  which  the  con- 
ception was  derived.  In  this  argument  (which,  it  may  be 
observed,  would  equally  prove  the  real  existence  of  ghosts  and 
of  witches)  the  ambiguity  is  in  the  pronoun  /,  by  which,  in 
one  place,  is  to  be  understood  my  mil,  in  another  the  laws  of 
my  nature.  If  the  conception,  existing  as  it  does  in  my  mind, 
had  no  original  without,  the  conclusion  would  unquestionably 
follow  that  /  made  it ;  that  is,  the  laws  of  my  nature  must 
have  somehow  evolved  it :  but  that  my  mil  made  it,  would 
not  follow.  Now  when  Descartes  afterwards  adds  that  I  can- 
not unmake  the  conception,  he  means  that  I  cannot  get  rid 
of  it  by  an  act  of  my  will :  which  is  true,  but  is  not  the 
proposition  required.  I  can  as  much  unmake  this  conception 
as  I  can  any  other :  no  conception  which  I  have  once  had, 
can  I  ever  dismiss  by  mere  volition :  but  what  some  of  the 
laws  of  my  nature  have  produced,  other  laws,  or  those  same 
laws  in  other  circumstances,  may,  and  often  do,  subsequently 
efface. 

Analogous  to  this  are  some  of  the  ambiguities  in  the  free- 
will controversy ;  which,  as  they  will  come  under  special  con- 
sideration in  the  concluding  Book,  I  only  mention  m^moria 
causd.  In  that  discussion,  too,  the  word  /  is  often  shifted 
from  one  meaning  to  another,  at  one  time  standing  for  my 
volitions,  at  another  time  for  the  actions  which  are  the  conse- 
quences of  them,  or  the  mental  dispositions  from  which  they 
proceed.  The  latter  ambiguity  is  exeitaplified  in  an  argument 
of  Coleridge  (in  his  Aids  to  Reflection),  in  support  of  the  free> 
^om  of  the  will.  It  is  not  true,  he  says,  that  a  man  is  governed 
by  motives ;  '^  the  man  makes  the  motive,  not  the  motive  the 
man  ;'^  the  proof  being  that  '^  what  is  a  strong  motive  to  one 
man  is  no  motive  at  all  to  another/'  The  premise  is  true,  but 
only  amounts  to  this,  that  different  persons  have  different 
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degrees  of  susceptibility  to  the  same  motive ;  as  ihej  hairealso 
to  the  same  intoxicating  liquid^  which  however  does  not-  provB  ^ 
that  they  are  free  to  be  drunk  or  not  drunk,  whatever  quantity 
of  the  fluid  they  may  drink.  What  is  proved  is,  that  certain 
mental  conditions  in  the  person  himself,  must  co-operate,  in 
the  production  of  the  act,  with  the  external  inducement :  but 
those  mental  conditions  also  are  the  effect  of  causes;  and 
there  is  nothing  in  the  argument  to  prove  that  they  can  arise 
without  a  cause — that  a  spontaneous  determination  of  the  will, 
without  any  cause  at  all,  ever  takes  place,  as  the  free-will 
doctrine  supposes. 

The  double  use,  in  the  free-will  controversy,  of  the  word 
Necessity,  which  sometimes  stands  only  for  Certainty,  at 
other  times  for  Compulsion;  sometimes  for  what  cannot  he 
prevented,  at  other  times  only  for  what  we  have  leason  to  be 
assured  will  not ;  we  shall  have  occasion  hereafter  to  pursue 
to  some  of  its  ulterior  consequences. 

A  most  important  ambiguity,  both  in  common  and  in 
metaphysical  language,  is  thus  pointed  out  by  Archfaisbop 
Whately  in  the  Appendix  to  his  Logic :  *'  Same  {as  well  as 
One,  Identical,  and  other  words  derived  from  them,)  is  used 
frequently  in  a  sense  very  different  from  its  primary  one,  as 
applicable  to  a  single  object ;  being  employed  to  denote  great 
Hmilarity.  When  several  objects  are  undistinguishably  alike, 
one  single  description  will  apply  equally  to  any  of  them ;  and 
thence  they  are  said  to  be  all  of  one  and  the  same  nature^ 
appearance,  &c.  As,  e.  g.  when  we  say  *  this  house  is  built  of 
the  same  stone  with  such  another/  we  only  mean  that  the 
stones  are  undistinguishable  in  their  qualities ;  not  that  the 
one  building  was  pulled  down,  and  the  other  constructed  with 
the  materials.  Whereas  sameness,  in  the  primary  sense,  does 
not  even  necessarily  imply  mmilarity ;  for  if  we  say  of  any 
man  that  he  is  greatly  altered  since  such  a  time^  we  under- 
stand, and  indeed  imply  by  the  very  expression,  that  he  is* 
one  person,  though  diflerent  in  several  qualities.  It  is  worth 
observing  also,  that  Same,  in  the  secondary  sense,  admits, 
accordiog  to  popular  usagei  of  degrees :  we  speak  of  two 
things  being  nearly  the  same,  but   not  entirely:  pexsonal 
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identity  does  not  admit  of  degrees.  Nothing,  perhaps,  has 
contributed  more  to  the  error  of  Realism  than  inattention  to 
this  ambiguity.  When  several  persons  are  said  to  have  one 
and  tie  same  opinion,  thought,  or  idea,  many  men,  overlook- 
ing the  true  simple  statement  of  the  ease,  which  is,  that  they 
are  all.  thinking  alite,  look  for  something  more  abstruse  and 
mystical,  and  im^ine  ther^  must  be  some  0^  Thing,  in  the 
primary  sense,  though  not  an  individual,  which  is  present  at 
once  in  the  mind  of  each  of  these  persons ;  and  thence  readily 
sprung  PUto^s  theory  of  Ideas,  each  of  which  was,  according 
to  him,  one  real,  eternal  object,  existing  entire  and  complete 
in  each  of  the  individual  objects  that  are  known  by  one 
name.'' 

It  is,  indeed,  not  a  matter  of  inference,  but  of  authentic 
history,  that  Plato's  doctrine  of  Ideas,  and  the  Aristotelian 
doctrine  (in  this  respect  similar  to  the  Platonic)  of  substantial 
forms  and  second  substances,  grew  up  in  the  precise  way  here 
pointed  out;  from  the  supposed  necessity  of  finding,  in  things 
which  were  said  to  have  the  same  nature,  or  the  same  qualities, 
something  which  was  the  same  in  the  very  sense  in  which  a  man 
is  the  same  as  himself.  Ail  the  idle  speculations  respecting 
TO  oi/,  TO  €v,  TO  SfjLolov,  sud  similar  abstractions,  so  common 
in  the  ancient  and  in  some  modern  schools  of  thought,  sprang 
from  the  same  source.  The  Aristotelian  logicians  saw,  how- 
ever, one  case  of  the  ambiguity,  and  provided  against  it  with 
their  peculiar  felicity  in  the  invention  of  technical  language, 
when  they  distinguished  things  which  differed  both  specie 
and  numero,  from  those  which  differed  numero  tantum,  that 
is,  which  were  exactly  alike  (in  some  particular  respect  at 
least)  but  were  distinct  individuals.  An  extension  of  this 
distinction  to  the  two  meanings  of  the  word  Same,  namely, 
things  which  are  the  same  specie  tantumf  and  a  thing  which  is 
the  same  numero  aa  well  as  specie,  would  have  prevented  the 
confusion  which  has  been  a  source  of  bo  much  darkness  and 
such  an  abundance  of  positive  error  in  metaphysical  phi- 
losophy. 

One  of  the  most  singular  examples  of  the  length  to  which 
A  thinker  of  ^miDeoce  may  be  }ad  away  by  an  ambiguity  of 
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language^  is  afforded  by  this  very  case.  I  refer  to  the  famoot 
argument  by  which  Bishop  Berkeley  flattefed  himself  that  be 
had  for  ever  put  an  end  to  "  scepticism,  atheism,  and  irre- 
ligion.'^  It  is  briefly  as  follows.  I  thought  of  a  thing  yes- 
terday ;  I  ceased  to  think  of  it ;  I  think  of  it  again  to-day. 
I  had,  therefore,  in  my  mind  yesterday  an  idea  of  the  object ; 
I  have  also  an  idea  of  it  to-day ;  this  idea  is  evidently  not 
another,  but  the  very  same  idea.  Yet  an  intervening  time 
elapsed  in  which  I  had  it  not.  Where  was  the  idea  during 
this  interval?  It  must  have  been  somewhere;  it  did  not 
cease  to  exist;  otherwise  the  idea  I  had  yesterday  could  not 
be  the  same  idea ;  no  more  than  the  man  I  see  alive  to-day 
can  be  the  same  whom  I  saw  yesterday  if  the  man  has  died  in 
the  meanwhile.  Now  an  idea  cannot  be  conceived  to  exist 
anywhere  except  in  a  mind ;  and  hence  there  must  exist  an 
Universal  Mind,  in  which  all  ideas  have  their  permanent 
residence,  during  the  intervals  of  their  conscious  presence  in 
our  own  minds. 

It  is  evident  that  Berkeley  here  confounded  sameness 
numero  with  sameness  specie,  that  is,  with  exact  resemblance^ 
and  assumed  the  former  where  there  was  only  the  latter ;  not 
perceiving  that  when  we  say  we  have  the  same  thought  to-day 
which  we  had  yesterday,  we  do  not  mean  the  same  individual 
thought,  but  a  thought  exactly  similar :  as  we  say  that  we 
have  the  same  illness  which  we  had  last  year,  meaning  only 
the  same  sort  of  illness. 

In  one  remarkable  instance  the  scientific  world  was  divided 
into  two  furiously  hostile  parties  by  an  ambiguity  of  language 
affecting  a  branch  of  science  which,  more  completely  than 
most  others,  enjoys  the  advantage  of  a  precise  and  well- 
defined  terminology.  I  refer  to  the  famous  dispute  respecting 
the  vis  viva,  the  history  of  which  is  given  at  large  in  Pro- 
fessor Playfair^s  Dissertation.  The  question  was,  whether  the 
/brce  of  a  moving  body  was  proportional  (its  mass  being 
given)  to  its  velocity  simply,  or  to  the  square  of  its  velocity  : 
and  the  ambiguity  was  in  the  word  Force.  "  One  of  the 
effects,^^  says  Playfair,  "  produced  by  a  moving  body  is  pro- 
portional to  the  square  of  the  velocity,  while  another  is  pro> 
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portional  to  the  velocity  simply :"  from  whence  clearer 
thinkers  were  subsequently  led  to  establish  a  double  measure 
of  the  efficiency  of  a  moving  power,  one  being  called  vis  viva, 
and  the  other  momenlum.  About  the  facts,  both  parties  were 
from  the  first  agreed :  the  only  question  was,  with  which  of 
the  two  effects  the  term  force  should  be,  or  could  most  con- 
veniently be,  associated.  But  the  disputants  were  by  no 
means  aware  that  this  was  all ;  they  thought  that  force  was 
one  thing,  the  production  of  effects  another ;  and  the  ques- 
tion, by  which  set  of  effects  the  force  which  produced  both 
the  one  and  the  other  should  be  measured,  was  supposed  to 
be  a  question  not  of  terminology,  but  of  fact. 

The  ambiguity  of  the  word  Infinite  is  the  real  fallacy  in 
the  amusing  logical  puzzle  of  Achilles  and  the  Tortoise,  a 
puzzle  which  has  been  too  hard  for  the  ingenuity  or  patience 
of  many  philosophers,  and  which  no  less  a  thinker  than  Sir 
William  Hamilton  considered  as  insoluble ;  as  a  sound  argu- 
ment though  leading  to  a  palpable  falsehood.  The  fallacy, 
as  Hobbes  hinted,  lies  in  the  tacit  assumption  that  whatever 
is  infinitely  divisible  is  infinite;  but  the  following  solution 
(to  the  invention  of  which  I  have  no  claim)  is  more  precise 
and  satisfactory. 

The  argument  is,  let  Achilles  run  ten  times  as  fast  as  the 
tortoise,  yet  if  the  tortoise  has  the  start,  Achilles  will  never 
overtake  him.  For  suppose  them  to  be  at  first  separated  by 
an  interval  of  a  thousand  feet :  when  Achilles  has  run  these 
thousand  feet,  the  tortoise  will  have  got  on  a  hundred ;  when 
Achilles  has  run  those  hundred,  the  tortoise  will  have  run  ten, 
and  so  on  for  ever ;  therefore  Achilles  may  run  for  ever  with- 
out overtaking  the  tortoise. 

Now  the  "for  ever,'^  in  the  conclusion,  means,  for  any 
length  of  time  that  can  be  supposed ;  but  in  the  premises, 
'^ever^'  does  not  mean  any  len^tA  of  time;  it  means  any 
number  of  subdivisione  of  time.  It  means  that  we  may  divide 
a  thousand  feet  by  ten,  and  that  quotient  again  by  ten,  and 
so  on  as  often  as  we  please ;  that  there  never  needs  be  an  end 
to  the  subdivisions  of  the  distance,  nor  consequently  to  those 
of  the  time  in  which  it  is  performed.     But  an  unlimited  num- 
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ber  of  subdivisions  niay  be  made  of  that  which  is  itself  limited. 
The  argument  proves  no  other  infinity  of  duration  than  may 
be  embraced  within  five  minutes.  As  long  as  the  five  minutes 
are  not  expired,  what  remains  of  them  may  be  divided  by  ten, 
and  again  by  ten,  as  ofben  as  we  like,  which  is  perfectly  com- 
patible with  their  being  only  five  minutes  altogether.  It 
proves,  in  short,  that  to  pass  through  this  finite  space  requires 
a  time  which  is  infinitely  divisible,  but  not  an  infinite  time; 
the  confounding  of  which  distinction  Hobbes  had  already 
seen  to  be  the  gist  of  the  fallacy. 

The  following  ambiguities  of  the  word  fight  (in  addition 
to  the  obvious  and  familiar  one  of  a  right  and  the  adjective 
right)  are  extracted  from  a  forgotten  paper  of  my  own,  in  a 
periodical :- — 

''  Speaking  morally,  you  are  said  to  have  a  right  to  do  a 
thing,  if  all  persons  are  morally  bound  not  to  hinder  you 
from  doing  it.  But,  in  another  sense,  to  hare  a  right  to  do  a 
thing  is  the  opposite  of  having  no  right  to  do  it,  i,e,  of  being^ 
under  a  moral  obligation  to  forbear  doing  it.  In  this  sense, 
to  say  that  you  have  a  right  to  do  a  thing,  means  that  you 
ibay  do  it  without  any  breach  of  duty  on  your  part ;  that 
other  persons  not  only  ought  not  to  hinder  you,  but  have  nd 
cause  to  think  worse  of  you  for  doing  it.  This  is  a  perfectly 
distinct  proposition  from  the  preceding.  The  right  which  you 
have  by  virtue  of  a  duty  incumbent  upon  other  persons,  is 
obviously  quite  a  different  thing  from  a  right  consisting  in 
the  absence  bf  any  duty  incumbent  upon  yourself.  Yet  the 
two  things  are  perpetually  confounded.  Thus  a  man  will  say 
he  has  a  right  to  publish  his  opinions ;  which  may  be  true  in 
this  sense,  that  it  would  be  a  breach  of  duty  in  any  other 
person  to  interfere  and  prevent  the  publication :  but  he 
assumes  thereupon,  that  in  publishing  his  opinions,  he  himself 
violates  no  duty ;  which  may  either  be  true  or  false,  depending, 
as  it  does,  on  his  having  taken  due  pains  to  satisfy  himself, 
first,  that  the  opinions  are  true,  and  next,  that  their  publica- 
tion in  this  manner,  and  at  this  particular  juncture,  will  pro- 
bably be  beneficial  to  the  interests  of  truth  on  the  whole. 

"  The  second  ambiguity  is-  that  of  confounding  a  right  of 
any  kind,  with  a  right  to  enforce  that  right  by  resisting  or 
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panishing  a  violation  of  it.  People  will  say,  for  example,  that 
they  have  a  right  to  good  goverameDt,  which  is  undemably 
true,  it  being  the  moral  duty  of  their  governors  to  govern 
them  well.  Bat  in  granting  this,  you  are  supposed  to  have 
admitted  their  right  or  liberty  to  turn  out  their  governors, 
wid  perhaps  to  punish  them,  for  having  failed  in  the  perform- 
ance of  this  duty ;  which,  far  from  being  the  same  thing,  is 
by  no  means  universally  true,  but  depends  on  an  immense 
number  of  varying  circumstances,^'  requiring  to  be  conscien- 
tiously weighed  before  adopting  or  acting  on  such  a  resolution. 
This  last  example  is  (like  others  which  have  been  cited)  a  case 
of  fallacy  within  fallacy ;  it  involves  not  only  the  second  of 
the  two  ambiguities  pointed  out,  but  the  first  likewise. 

One  not  unusual  form  of  the  Fallacy  of  Ambiguous  Terms> 
is  known  technically  as  the  Fallacy  of  Composition  and  Divi- 
sion :  when  the  same  term  is  collective  in  the  premises,  distri- 
butive in  the  conclusion,  or  vice  versd:  or  when  the  middle 
term  is  collective  in  one  premise,  distributive  in  the  other. 
As  if  one  were  to  say  (I  quote  from  Archbishop  Whately) 
^'  All  the  angles  of  a  triangle  are  equal  to  two  right  angles : 
ABC  is  an  angle  of  a  triangle ;  therefore  ABC  is  eqaal  to  two 

right  angles There  is  no  fallacy  more  common,  or  more 

likely  to  deceive,  than  the  one  now  before  us.  The  form  in 
which  it  is  most  usually  employed  is  to  establish  some  truth, 
separately,  concerning  each  ^ngle  member  of  a  certain  class, 
and  thence  to  infer  the  same  of  the  whole  collectively  J*  As  in 
the  argument  one  sometimes  hears,  to  prove  that  the  world 
could  do  without  great  men.  If  Columbus  (it  is  said)  had 
never  lived,  America  would  still  have  been  discovered,  at  most 
only  a  few  years  later;  if  Newton  had  never  lived,  some  other 
person  would  have  discovered  the  law  of  gravitation ;  and  so 
forth.  Most  trae  :  these  things  would  have  been  done,  but  in 
all  probability  not  till  some  one  had  again  been  found  with 
the  qualities  of  Columbus  or  Newton.  Because  any  one  great* 
man  might  have  had  his  place  supplied  by  other  great  men^ 
the  argument  concludes  that  all  great  men  could  have  been 
dispensed  with.  The  term  "  great  men"  is  distributive  in  the 
premises  and  collective  in  the  conclusion. 

''  Such  also  is  the  fallacy  which  probably  operates  on  most 
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adventurers  in  lotteries ;  €.g. '  the  gaining  of  a  high  prize  10 
no  uncommon  occurrence ;  and  what  is  no  uncommon  occur* 
rence  may  reasonably  be  expected ;  therefore  the  gaining  of  a 
high  prize  may  reasonably  be  expected  :'  the  conclusion  when 
applied  to  the  individual  (as  in  practice  it  is)  most  be  under- 
stood in  the  sense  of  '  reasonably  expected  by  a  certain  indi^ 
vidual  f  therefore  for  the  major  premise  to  be  true^  the  middle 
term  must  be  understood  to  mean^  '  no  uncommon  occurrence 
to  some  one  particular  person ;'  whereas  for  the  minor  (which 
has  been  placed  first)  to  be  true,  you  must  understand  it  of 
'no  uncommon  occurrence  to  Bome  one  or  other  f  and  thus  you 
will  have  the  Fallacy  of  Composition. 

"  This  is  a  Fallacy  with  which  men  are  extremely  apt  to 
deceive  themselves ;  for  when  a  multitude  of  particulars  are 
presented  to  the  mind,  many  are  too  weak  or  too  indolent  to 
take  a  comprehensive  view  of  them,  but  confine  their  attention 
to  each  single  point,  by  turns;  and  then  decide,  infer,  and  act, 
accordingly :  e,g.  the  imprudent  spendthrift,  finding  that  he  is 
able  to  afibrd  this,  or  that,  or  the  other  expense,  forgets  that 
all  of  them  together  will  ruin  him/*  The  debauchee  destroys 
his  health  by  successive  acts  of  intemperance,  because  no  one 
of  those  acts  would  be  of  itself  sufficient  to  do  him  any  serioos 
harm.  A  sick  person  reasons  with  himself,  "one,  and  another, 
and  another,  of  my  symptoms,  do  not  prove  that  I  have  a  fatal 
disease  ;*'  and  practically  concludes  that  all  taken  together  do 
not  prove  it. 

§  2.  We  have  now  sufficiently  exemplified  one  of  the 
principal  Genera  in  this  Order  of  Fallacies ;  where,  the  source 
of  error  being  the  ambiguity  of  terms,  the  premises  are  ver- 
bally what  is  required  to  support  the  conclusion,  but  not  really 
so.  In  the  second  ^reat  Fallacy  of  Confusion  they  are  neither 
verbally  nor  really  sufficient,  though,  from  their  multiplicity 
and  confused  arrangement,  and  still  oftener  from  defect  of 
memory,  they  are  not  seen  to  be  what  they  are.  The  fallacy 
I  mean  is  that  of  Petitio  Principii,  or  begging  the  question ; 
including  the  more  complex  and  not  uncommon  variety  of  it, 
which  is  termed  Reasoning  in  a  Circle. 
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PeHHo  Prineipii,  as  defined  by  Archbishop  Whately,  is  the 
fallacy  "  in  which  the  premise  either  appears  manifestly  to  be 
the  same  as  the  conclusion,  or  is  actually  proved  from  the 
conclusion,  or  is  such  as  would  naturally  and  properly  so  be 
proved/^  By  the  last  clause  I  presume  is  meant,  that  it  is  not 
susceptible  of  any  other  proof;  for  otherwise,  there  would  be 
no  fallacy.  To  deduce  from  a  proposition,  propositions  from 
which  it  would  itself  more  naturally  be  deduced,  is  often  an 
allowable  deviation  from  the  usual  didactic  order;  or  at  most, 
what,  by  an  adaptation  of  a  phrase  familiar  to  mathematicians, 
may  be  called  a  logical  inelegances* 

The  employment  of  a  proposition  to  prove  that  on  which 
it  is  itself  dependent  for  proof,  by  no  means  implies  the  degree 
of  mental  imbecility  which  might  at  first  be  supposed.  The 
difficulty  of  comprehending  how  this  fallacy  could  possibly  be 
committed,  disappears  when  we  reflect  that  all  persons,  even 
the  instructed,  hold  a  great  number  of  opinions  without  exactly 
recollecting  how  they  came  by  them.  Believing  that  they  have 
at  some  former  time  verified  them  by  sufficient  evidence,  but 
having  forgotten  what  the  evidence  was,  they  may  easily  be 
betrayed  into  deducing  from  them  the  very  propositions  which 
are  alone  capable  of  serving  as  premises  for  their  establish- 
ment. "As  if,"*'  says  Archbishop  Whately,  "one  should 
attempt  to  prove  the  being  of  a  God  from  the  authority  of  Holy 
Writ '/'  which  might  easily  happen  to  one  with  whom  both 
doctrines,  as  fundamental  tenets  of  his  religious  creed,  stand 
on  the  same  ground  of  familiar  and  traditional  belief. 

Arguing  in  a  circle,  however,  is  a  stronger  case  of  the 
fallacy,  and  implies  more  than  the  mere  passive  reception  of  a 
premise  by  one  who  does  not  remember  how  it  is  to  be  proved. 
It  implies  an  actual  attempt  to  prove  two  propositions  recipro- 
cally from  one  another ;  and  is  seldom  resorted  to,  at  least  in 

*  In  his  later  editions,  Archbishop  Whately  confines  the  name  of  Petitio 
Principu  "  to  those  oases  in  which  one  of  the  premises  either  is  manifestly  the 
same  in  sense  with  the  conclasion,  or  is  actually  proved  from  it,  or  is  sach  as 
the  persons  you  are  addressing  are  not  likely  to  know,  or  to  admit,  except  as 
an  inference  from  the  conclusion  :  as,  4,g,  if  anyone  should  infer  the  authen- 
ticity of  a  certikin  history,  from  its  recording  such  and  such  facts,  the  reality  of 
which  rests  on  the  evidence  of  that  history." 
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express  terms,  by  any  person  in  his  own  speculations,  but  is 
committed  by  those  who,  being  hard  pressed  by  an  adversary, 
are  forced  into  giving  reasons  for  an  opinion  of  which,  when 
they  began  to  argue,  they  had  not  sufficiently  considered  the 
grounds.  As  in  the  following  example  from  Archbishop 
Whately :  *'  Some  mechanicians  attempt  to  prove  (what  they 
ought  to  lay  down  as  a  probable  but  doubtful  hypothesis*) 
that  every  particle  of  matter  gravitates  equally  :  'why?'  'be- 
cause those  bodies  which  contain  more  particles  ever  gravitate 
more  strongly,  i.e,  are  heavier :'  '  but,  (it  may  be  urged,)  those 
which  are  heaviest  are  not  always  more  bulky;'  'no,  but 
they  contain  more  particles,  though  more  closely  condensed :' 
'  how  do  you  know  that  ?'  '  because  they  are  heavier :'  '  how 
does  that  prove  it?"  'because  all  particles  of  matter  gravi- 
tating equally,  that  mass  which  is  specifically  the  heavier 
must  needs  have  the  more  of  them  in  the  same  space.' ''  It 
appears  to  me  that  the  fallacious  reasoner,  in  his  private 
thoughts,  would  not  be  likely  to  proceed  beyond  the  first  step. 
He  would  acquiesce  in  the  sufficiency  of  the  reason  first  given, 
"  bodies  which  contain  more  particles  are  heavier.''  It  is  when 
he  finds  this  questioned,  and  is  called  upon  to  prove  it,  without 
knowing  how,  that  he  tries  to  establish  his  premise  by  sup- 
posing proved  what  he  is  attempting  to  prove  by  it.  The  most 
effectual  way,  in  fact,  of  exposing  a  Petitio  Principii,  when 
circumstances  allow  of  it,  is  by  challenging  the  reasoner  to 
prove  bis  premises ;  which  if  he  attempts  to  do,  he  is  neces- 
sarily driven  into  arguing  in.  a  circle. 

It  is  not  uncommon,  however,  for  thinkers,  and  those 
not  of  the  lowest  description,  to  be  led  even  in  their  own 
thoughts,  not  indeed  into  formally  proving  each  of  two  pro- 
positions from  the  other,  but  into  admitting  propositions 
which  can  only  be  so  proved.     In  the  preceding  example 

*  No  longer  eyen  »  probable  bypothesis,  nnoe  the  establishmeiit  of  tfa* 
Atomic  theory ;  it  being  now  certain  that  the  integral  particles  of  diflferent 
aobetanoes  gravitate  uneqaally.  It  is  tme  that  these  particles,  though  ml 
Mtntma  for  the  purposes  of  chemical  oombination,  may  not  be  the  oltiraats 
particles  of  the  substance ;  and  this  doubt  alone  renders  the  hypothesis  admi»> 
tible,  even  as  an  hypothesis. 
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the  two  toother  form  a  complete  and  consistent^  though 
hypothetical^  explanation  of  the  facts  concerned.  And  the 
tendency  to  mistake  mutual  coherency  for  truth;  to  trust 
one's  safety  to  a  strong  chain  though  it  has  no  point  of  sup- 
port ;  is  at  the  bottom  of  much  which,  when  reduced  to  the 
strict  forms  of  argumentation,  can  exhibit  itself  no  otherwise 
than  as  reasoning  in  a  circle.  All  experience  bears  testimony 
to  the  enthralling  effect  of  neat  concatenation  in  a  system 
of  doctrines,  and  the  difficulty  with  which  people  admit  the 
persuasion  that  anything  which  holds  so  well  together  can 
possibly  fall. 

Since  every  case  where  a  conclusion  which  can  only  be 
proved  from  certain  premises  is  used  for  the  proof  of  those 
premises,  is  a  case  of  peiUio  princij)ii,  that  fallacy  includes  a 
very  great  proportion  of  all  incorrect  reasoning.  It  is  neces- 
sary, for  completing  our  view  of  the  fallacy,  to  exemplify 
some  of  the  disguises  under  which  it  is  accustomed  to  mask 
itself,  and  to  escape  exposure. 

A  proposition  would  not  be  admitted  by  any  person  in  his 
senses  as  a  corollary  from  itself,  unless  it  were  expressed  in 
language  which  made  it  seem  different.  One  of  the  com- 
monest modes  of  so  expressing  it,  is  to  present  the  propo- 
sition itself  in  abstract  terms,  as  a  proof  of  the  same  propo- 
sition expressed  in  concrete  language.  This  is  a  very 
frequent  mode,  not  only  of  pretended  proof,  but  of  pre- 
tended explanation;  and  is  parodied  when  Moliere  makes 
one  of  his  absurd  physicians  say,—- 

Mihi  k  docto  doctore, 

Domandfttur  caiuain  et  ntionem  qxum 
Opium  hycit  dormire. 

A  qooi  respondeo^ 

Quia  est  in  eo 

Virtus  donnitiv% 
Oujus  est  nfttan 

Sensos  Msoapire. 

The  words  Nature  and  Essence  are  grand  instruments  of 
this  mode  of  begging  the*  question.  As  in  the  well-known 
argument  of  the  scholastic  theologians,  that  the  mind  thinks 
alwaysi  because  the  essence  of  the  mind  is  to  think.    Locke 
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had  to  point  out,  that  if  hy  essence  is  here  meant  some  pro^ 
perty  which  must  manifest  itself  by  actual  exercise  at  all 
times,  the  premise  is  a  direct  assumption  of  the  conclusion ; 
while  if  it  only  means  that  to  think  is  the  distinctive  property 
of  a  mind,  there  is  no  connexion  between  the  premise  and  the 
conclusion,  since  it  is  not  necessary  that  a  distinctive  property 
should  be  perpetually  in  action. 

The  following  is  one  of  the  modes  in  which  these  abstract 
terms.  Nature  and  Essence,  are  used  as  instruments  of  this 
fallacy.  Some  particular  properties  of  a  thing  are  selected, 
more  or  less  arbitrarily,  to  be  termed  its  nature  or  essence; 
and  when  this  has  been  done,  these  properties  are  supposed 
to  be  invested  with  a  kind  of  indefeasibleness ;  to  have  become 
paramount  to  all  the  other  properties  of  the  thing,  and  inca- 
pable of  being  prevailed  over  or  counteracted  by  them.  As 
when  Aristotle,  in  a  passage  already  cited,  ^Mecides  that 
there  is  no  void  on  such  arguments  as  this  :  in  a  void  there 
could  be  no  difference  of  up  and  down ;  for  as  in  nothing 
there  are  no  differences,  so  there  are  none  in  a  privation  or 
negation;  but  a  void  is  merely  a  privation  or  negation  of 
matter ;  therefore,  in  a  void,  bodies  could  not  move  np  and 
down,  which  it  is  in  their  nature  to  do.*^*  In  other  words ; 
it  is  in  the  nature  of  bodies  to  move  up  and  down,  er^o  any 
physical  fact  which  supposes  them  not  so  to  move,  cannot  be 
authentic.  This  mode  oF  reasoning,  by  which  a  bad  generali- 
zation is  made  to  overrule  all  facts  which  contradict  it,  is 
petitio  principii  in  one  of  its  most  palpable  forms. 

None  of  the  modes  of  assuming  what  should  be  proved 
are  in  more  frequent  use  than  what  are  termed  by  Bentham 
"  question-begging  appellatives  /'  names  which  lieg  the  ques- 
tion under  the  disguise  of  stating  it.  The  most  potent  of 
these  are  such  as  have  a  laudatory  or  vituperative  character. 
For  instance,  in  politics,  the  word  Innovation.  The  dictionary 
meaning  of  this  t«rm  being  merely  '*  a  change  to  something 
new,''  it  is  difficult  for  the  defenders  even  of  the  most  salutary 
improvement  to  deny  that  it  is  an  innovation ;  yet  the  word 

*  ffin.  Ind.  8g.  I  34. 
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having  acquired  in  common  usage  a  vituperative  connotation 
in  addition  to  its  dictionary  meaning*^  the  admission  is  always 
construed  as  a  large  concessjpn  to  the  disadvantage  of  the 
thing  proposed. 

The  following  passage  from  the  argument  in  refutation 
of  the  Epicureans,  in  the  second  book  of  Cicero  di  Finibus, 
affords  a  fine  example  of  this  sort  of  fallacy.  ''  Et  quidem 
illud  ipsum  non  nimium  probo  (et  tan  turn  patior)  philoso- 
phum  loqui  de  cupiditatibtts  finiendis.  An  potest  cupiditas 
finiri?  toUenda  est,  atque  extrahenda  radieitus.  Quis  est 
enim,  in  quo  sit  cupiditas,  quin  recte  cupidus  dici  possit? 
Ergo  et  avarus  erit,  sed  finite :  adulter,  verum  habebit 
modum :  et  luxuriosus  eodem  modo.  Qualis  ista  philosophia 
est,  qme  non  interitum  afferat  pravitatis,  sed  sit  contenta  medio- 
critate  vitiorum  ?''  The  question  was,  whether  certain  desires, 
when  kept  within  bounds,  are  vices  or  not;  and  the  argument 
decides  the  point  by  applying  to  them  a  word  {cupiditas) 
which  implies  vice.  It  is  shown,  however,  in  the  remarks 
which  follow,  that  Cicero  did  not  intend  this  as  a  serious 
argument,  but  as  a  criticism  on  what  he  deemed  an  inappro- 
priate expression.  "  fiem  ipsam  prorsus  probo :  elegantiam 
desidero.  Appellet  hsBC  desideria  natura ;  cupiditatis  nomen 
servet  alio,''  &c.  But  many  persons,  both  ancient  and 
modern,  have  employed  this,  or  something  equivalent  to  it,  as 
a  real  and  conclusive  argument.  We  may  remark  that  the 
passage  respecting  cupidiias  and  cupidus  is  also  an  example 
of  another  fallacy  already  noticed^  that  of  Paronymous 
Terms. 

Many  more  of  the  arguments  of  the  ancient  moralists,  and 
especially  of  the  Stoics,  fall  within  the  definition  of  Petitio 
Principii.  In  the  JDe  Finibus,  for  example,  which  I  continue 
to  quote  as  being  probably  the  best  extant  exemplification  at 
once  of  the  doctrines  and  the  methods  of  the  schools  of  philo- 
sophy existing  at  that  time;  of  what  value  as  arguments  are 
such  pleas  as  those  of  Cato  in  the  third  book  :  That  if  virtue 
were  not  happiness,  it  could  not  be  a  thing  to  boasi  of:  That 
if  death  or  pain  were  evils,  it  would  be  impossible  not  to  fear 
them,  and  it  could  not,  therefore,  be  laudable  to  despise  them, 
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Sec.  In  one  way  of  viewing^  these  arguments,  they  may  be 
regarded  as  appeals  to  the  authority  of  the  general  sentiment 
of  mankind  which  had  stamped  its  approval  upon  certain 
actions  and  characters  by  the  phrases  referred  to ;  but  that 
such  could  have  been  the  meaning  intended  is  very  unlikely, 
considering  the  contempt  of  the  ancient  philosophers  for 
vulgar  opinion.  In  any  other  sense  they  are  clear  cases  of 
Petitio  Principii,  since  the  word  laudable,  and  the  idea  of 
boasting,  imply  principles  of  conduct;  and  practical  maidms 
can  only  be  proved  by  speculative  truths,  namely  from  the 
properties  of  the  subject  matter,  and  cannot,  therefore,  be 
employed  to  prove  those  properties.  As  well  might  it  be 
argued  that  a  government  is  good  because  we  ought  to  sup- 
port it,  or  that  there  is  a  God  because  it  is  our  duty  to  pray 
to  him. 

It  is  assumed  by  all  the  disputants  in  the  JDe  Finibus  as 
the  foundation  of  the  inquiry  into  the  siimmum  bonum,  that 
"  sapiens  semper  beatus  est.''  Not  simply  that  wisdom  gives 
the  best  chance  of  happiness,  or  that  wisdom  consists  in 
knowing  what  happiness  is,  and  by  what  things  it  is  pro- 
moted; these  propositions  would  not  have  been  enough  for 
them  : — but  that  the  sage  always  is,  and  must  of  necessity  be, 
happy.  The  idea  that  wisdom  could  be  consistent  with 
unhappiness,  was  always  rejected  as  inadmissible :  the  reason 
assigned  by  one  of  the  interlocutors,  near  the  beginning  of  the 
third  book,  being,  that  if  the  wise  could  be  unhappy,  there 
was  little  use  in  pursuing  wisdom.  But  by  unhappiness  they 
did  not  mean  pain  or  sneering ;  to  that  it  was  granted  that 
the  wisest  person  was  liable  in  common  with  others :  he  was 
happy,  because  in  possessing  wisdom  he  had  the  most  valu- 
able of  all  possessions,  the  most  to  be  sought  and  prized  of  all 
things,  and  to  possess  the  most  valuable  thing  was  to  be  the 
most  happy.  By  laying  it  down,  therefore,  at  the  commence- 
ment of  the  inquiry,  that  the  sage  must  be  happy,  the  dis- 
puted question  respecting  the  summum  bonum  was  in  fact 
begged ;  with  the  further  assumption,  that  pain  and  suffering, 
so  far  as  they  can  coexist  with  wisdom,  are  not  unhappiness, 
And  are  no  evil. 
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The  following  are  additional  instances  of  Petitio  Principii^ 
under  more  or  less  of  disguise. 

Plato^  in  the  SophUtea,  attempts  to  prove  that  things  may 
exist  which  are  incorporeal^  by  the  argument  that  justice  and 
wisdom  are  incorporeal,  and  justice  and  wisdom  must  be  some- 
thing. Here,  if  by  somethmg  be  meant,  as  Plato  did  in  fact 
mean,  a  thing  capable  of  existing  in  and  by  itself,  and  not  as 
a  quality  of  some  other  thing,  he  begs  the  question  in  asserting 
that  justice  and  wisdom  must  be  something :  if  he  means  any- 
thing else,  his  conclusion  is  not  proved.  This  fallacy  might 
also  be  classed  under  ambiguous  middleterm :  sometAing,  in 
the  one  premise,  meaning  some  substance,  in  the  other  merely 
some  object  of  thought,  whether  substance  or  attribute. 

It  was  formerly  an  argument  employed  in  proof  of  what 
is  now  no  longer  a  popular  doctrine,  the  infinite  divisibility  of 
matter,  that  every  portion  of  matter,  however  small,  must  at 
least  have  an  upper  and  an  under  surface.  Those  who  used 
this  argument  did  not  see  that  it  assumed  the  very  point  in 
dispute,  the  impossibility  of  arriving  at  a  minimum  of  thick- 
ness ;  for  if  there  be  a  minimum,  its  upper  and  under  surface 
will  of  course  be  one  :  it  will  be  itself  a  surface,  and  no  more. 
The  argument  owes  its  very  considerable  plausibility  to  this, 
that  the  premise  does  actually  seem  more  obvious  than  the 
conclusion,  though  really  identical  with  it.  As  expressed  in 
the  premise,  the  proposition  appeals  directly  and  in  concrete 
language  to  the  incapacity  of  the  human  imagination  for  con- 
ceiving a  minimum.  Viewed  in  this  light,  it  becomes  a  case 
of  the  d  priori  fallacy  or  natural  prejudice,  that  whatever 
cannot  be  conceived  cannot  exist.  Every  fallacy  of  Confusion 
(it  is  almost  unnecessary  to  repeat)  will,  if  cleared  up,  become 
a  fallacy  of  some  other  sort ;  and  it  will  be  found  of  deductive 
or  ratiocinative  fallacies  generally,  that  when  they  mislead, 
there  is  mostly,  as  in  this  case,  a  fallacy  of  some  other  descrip- 
tion lurking  under  them,  by  virtue  of  which  chiefly  it  is  that 
the  verbal  juggle,  which  is  the  outside  or  body  of  this  kind  of 
fallacy,  passes  undetected. 

Euler's  Algebra,  a  book  otherwise  of  great  merit,  but  full,  to 
overflowing,  of  logical  errors  in  respect  to  the  foundation  of  the 
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science,  contains  the  following  argument  to  prove  that  minus 
multiplied  by  minus  gives  j)lu8,  a  doctrine  the  opprobrium  of 
all  mere  mathematicians,  and  which  Euler  had  not  a  glimpse 
of  the  true  method  of  proving.  He  says  minus  multiplied  by 
mijius  cannot  give  minus;  for  minus  multiplied  by  plus  gives 
minus,  and  minus  multiplied  by  r^inus  cannot  give  the  same 
product  as  mi?ius  multiplied  by  plus.  Now  one  is  obliged  to 
ask,  why  minus  multiplied  by  minus  must  give  any  product  at 
all  ?  and  if  it  does,  why  its  product  cannot  be  the  same  as  that 
of  minus  multiplied  by  plus  ?  for  this  would  seem,  at  the  first 
glance,  not  more  absurd  than  that  minus  by  minus  should 
give  the  same  as  plus  by  plus,  the  proposition  which  Euler 
prefers  to  it.  The  premise  requires  proof,  as  much  as  the  con- 
clusion :  nor  can  it  be  proved,  except  by  that  more  compre- 
hensive view  of  the  nature  of  multiplication,  and  of  algebraic 
processes  in  general,  which  would  also  supply  a  far  better 
proof  of  the  mysterious  doctrine  which  Euler  is  here  endea- 
vouring to  demonstrate. 

A  striking  instance  of  reasoning  in  a  circle  is  that  of  some 
ethical  writers,  who  first  take  for  their  standard  of  moral  truth 
what,  being  the  general,  they  deem  to  be  the  natural  or  in- 
stinctive sentiments  and  perceptions  of  mankind,  and  then 
explain  away  the  numerous  instances  of  divergence  from  their 
assumed  standard,  by  representing  them  as  cases  in  which  the 
perceptions  are  unhealthy.  Some  particular  mode  of  conduct 
or  feeling  is  afiirmed  to  be  unnatural ;  why  ?  because  it  is 
abhorrent  to  the  universal  and  natural  sentiments  of  mankind. 
Finding  no  such  sentiment  in  yourself,  you  question  the  fact; 
and  the  answer  is  (if  your  antagonist  is  polite),  that  you  are 
an  exception,  a  peculiar  case.  But  neither  (say  you)  do  1  find 
in  the  people  of  some  other  country,  or  of  some  former  age, 
any  such  feeling  of  abhorrence ;  "  ay,  but  their  feelings  were 
sophisticated  and  unhealthy ,^^ 

One  of  the  most  notable  specimens  of  reasoning  in  a  circle 
is  the  doctrine  of  Hobbes,  Rousseau,  and  others,  which  rests 
the  obligations  by  which  human  beings  are  bound  as  members 
of  society,  on  a  supposed  social  compact.  I  wave  the  consi- 
deration of  the  fictitious  nature  of  the  compact  itself;  bat 
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when  Hobbes,  through  the  whole  Leviathan,  elaborately 
deduces  the  obligation  of  obeying  the  sovereign,  not  from  the 
necessity  or  utility  of  doing  so,  but  from  a  promise  supposed 
to  have  been  made  by  our  ancestors,  on  renouncing  savage 
life  and  agreeing  to  establish  political  society,  it  is  impossible 
not  to  retort  by  the  question,  why  are  we  bound  to  keep  a 
promise  made  for  us  by  , others?  or  why  bound  to  keep  a 
promise  at  all  ?  No  satisfactory  ground  can  be  assigned  for 
the  obligation,  except  the  mischievous  consequences  of  the 
absence  of  faith  and  mutual  confidence  among  mankind.  We 
are,  therefore,  brought  round  to  the  interests  of  society,  as  the 
ultimate  ground  of  the  obligation  of  a  promise ;  and  yet  those 
interests  are  not  admitted  to  be  a  suflScient  justification  for  the 
existence  of  government  and  law.  Without  a  promise  it  is 
thought  that  we  should  not  be  bound  to  that  which  is 
implied  in  all  modes  of  living  in  society,  namely,  to  yield  a 
general  obedience  to  the  laws  therein  established ;  and  so 
necessary  is  the  promise  deemed^  that  if  none  has  actually 
been  made,  some  additional  safety  is  supposed  to  be  given  to 
the  foundations  of  society  by  feigning  one. 

§  3.  Two  principal  subdivisions  of  the  class  of  Fallacies 
of  Confusion  having  been  disposed  of;  there  remains  a  third, 
in  which  the  confusion  is  not,  as  in  the  Fallacy  of  Ambiguity, 
in  misconceiving  the  import  of  the  premises,  nor,  as  in 
Petitio  Principii,  in  forgetting  what  the  premises  are,  but  in 
mistaking  the  conclusion  which  is  to  be  proved.  This  is  the 
fallacy  oi  Ignoratio  Elenchi,  in  the  widest  sense  of  the  phrase; 
also  called  by  Archbishop  Whately  the  Fallacy  of  Irrelevant 
Conclusion.  His  examples  and  remarks  are  highly  worthy  of 
citation. 

"  Various  kinds  of  propositions  are,  according  to  the  occa- 
sion, substituted  for  the  one  of  which  proof  is  required  :  some- 
times the  particular  for  the  universal;  sometimes  a  propo- 
sition with  different  terms ;  and  various  are  the  contrivances 
employed  to  effect  and  to  conceal  this  substitution,  and  to 
make  the  conclusion  which  the  sophist  has  drawn,  answer 
practically  the  same  purpose  as  the  one  he  ought  to  have  esta- 
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blished.  We  say, '  practically  the  same  purpose/  because  it 
wiU  very  often  happen  that  some  emotion  will  be  excited,  some 
sentiment  impressed  on  the  mind,  (by  a  dexterous  employment 
of  this  fallacy),  such  as  shall  bring  men  into  the  dispontion 
requisite  for  your  purpose  ;  though  they  may  not  have  assented 
to,  or  even  stated  distinctly  in  their  own  minds,  the  propoHtion 
which  it  was  your  business  to  establish.  Thus  if  a  sophii^  has 
to  defend  one  who  has  been  guilty  of  some  serious  offence, 
which  he  wishes  to  extenuate,  though  he  is  unable  distinctly 
to  prove  that  it  is  not  such,  yet  if  he  can  succeed  in  making 
the  audience  laugh  at  some  casual  matter,  he  has  gained  prac- 
tically the  same  point.  So  also  if  any  one  has  pointed  out  the 
extenuating  circumstances  in  some  particular  case  of  oflfence, 
so  as  to  show  that  it  differs  widely  from  the  generality  of  the 
same  class,  the  sophist  if  he  find  himself  unable  to  disprove 
these  circumstances,  may  do  away  the  force  ofthem,  by  simply 
referring  the  action  to  that  very  class,  whic]i  no  one  can  deny 
that  it  belongs  to,  and  the  very  name  of  which  will  excite 
a  feeling  of  disgust  sufficient  to  counteract  the  extenuation ; 
e.g.  let  it  be  a  case  of  peculation,  and  that  many  mitigating 
circumstances  have  been  brought  forward  which  .cannot  be 
denied ;  the  sophistical  opponent  will  reply,  '  Well,  but  after 
all,  the  man  is  a  rogue,  and  there  is  an  end  of  it ;'  now  in 
reality  this  was  (by  hypothesis)  never  the  question ;  and  the 
mere  assertion  of  what  was  never  denied,  ought  not,  in  fairness, 
to  be  regarded  as  decisive :  but,  practically,  the  odiousness  of 
the  word,  arising  in  great  measure  from  the  association  of 
those  very  circumstances  which  belong  to  most  bf  the  class, 
but  which  we  have  supposed  to  be  absent  in  this  particular 
instanc'e,  excites  precisely  that  feeling  of  disgust,  which  in 
effect  destroys  the  force  of  the  defence.  In  like  manner  we 
may  refer  to  this  head  all  cases  of  improper  appeal  to  the  pas- 
sions,  and  everything  else  which  is  mentioned  by  Aristotle  as 
extraneous  to  the  matter  in  hand  (e^a>  roi;  npayfiarog)  /' 

Again,  "  instead  of  proving  that  '  this  prisoner  has  com- 
mitted an  atrocious  fraud,'  you  prove  that  the  fraud  he  is 
accused  of  is  atrocious  :  instead  of  proving  (as  in  the  well- 
known  tale  of  Cyrus  and  the  two  coats)   that  the  taller  boy 
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had  a  right  to  force  the  other  boy  to  exchange  coats  with  him^ 
you  prove  that  the  exchange  would  have  been  advantageous 
to  both :  instead  of  proving  that  the  poor  ought  to  be  relieved 
in  this  way  rather  than  in  that,  you  prove  that  the  poor 
ought  to  be  relieved :  instead  of  proving  that  the  irrational 
agent — whether  a  brute  or  a  madman — can  never  be  deterred 
from  any  act  by  apprehension  of  punishment  (as  for  instance 
a  dog  from  sheep-biting,  by  fear  of  being  beaten),  you  prove 
that  the  beating  of  one  dog  does  not  operate  as  an  example  to 
other  dogs,  &c. 

'*  It  is  evident  that  i§noratio  elenchi  may  be  employed  as 
well  for  the  apparent  refutation  of  your  opponent's  proposi- 
tion, as  for  the  apparent  establishment  of  your  own ;  for  it  is 
substantially  the  same  thing,  to  prove  what  was  not  denied 
or  to  disprove  what  was  not  asserted.  The  latter  practice  is 
not  less  common,  and  it  is  more  offensive,  because  it  fre- 
quently amounts  to  a  personal  affront,  in  attributing  to  a 
person,  opinions,  &c.,  which  he  perhaps  holds  in  abhorrence. 
Thus,  when  in  a  discussion  one  party  vindicates,  on  the 
ground  of  general  expediency,  a  particular  instance  of  re- 
sistance to  government  in  a  case  of  intolerable  oppression,  the 
opponent  may  gravely  maintain,  *  that  we  ought  not  to  do 
evil  that  good  may  come  */  a  proposition  which  of  course  had 
never  been  denied,  the  point  in  dispute  being,  'whether 
resistance  in  this  particular  case  were  doing  evil  or  not.'  Or 
again,  by  way  of  disproving  the  assertion  of  the  right  of 
private  judgment  in  religion,  one  may  hear  a  grave  argument 
to  prove  that  '  it  is  impossible  every  one  can  be  right  in  his 
judgment.*  *' 

The  works  of  controversial  writers  are  seldom  free  from 
this  fallacy.  The  attempts,  for  instance,  to  disprove  the 
population  doctrines  of  Malthus,  have  been  mostly  cases  of 
ignoratio  elenchi,  Malthus  has  been  supposed  to  be  refuted 
if  it  could  be  shown  that  in  some  countries  or  ages  popula- 
tion has  been  nearly  stationary;  as  if  he  had  asserted  that 
population  always  increases  in  a  given  ratio,  or  had  not 
expressly  declared  that  it  increases  only  in  so  far  as  it  is  not 
restrained  by  prudence^  or  kept  down  by  poverty  and  diseaset 
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Or,  perhaps,  a  collection  of  facts  is  produced  to  prove  that 
in  some  one  country  the  people  are  better  off  with  a  dense 
population  than  they  are  in  another  country  with  a  thin  one ; 
or  that  the  people  have  become  more  numerous  and  better 
off  at  the  same  time.  As  if  the  assertion  were  that  a  dense 
population  could  not  possibly  be  well  off:  as  if  it  were  not 
part  of  the  very  doctrine,  and  essential  to  it,  that  where 
there  is  a  more  abundant  production  there  may  be  a  greater 
population  without  any  increase  of  poverty,  or  even  with  a 
diminution  of  it. 

The  favourite  argument  against  Berkeley's  theory  of  the 
non-existence  of  matter,  and  the  most  popularly  effective,  next 
to  a  ^^grin'^* — an  argument,  moreover,  which  is  not  con- 
fined to  "coxcombs,^'  nor  to  men  like  Samuel  Johnson, 
^  whose  greatly  overrated  ability  certainly  did  not  lie  in  the 
direction  of  metaphysical  speculation,  but  is  the  stock  argu- 
ment of  the  Scotch  school  of  metaphysicians — is  a  palpable 
ignorafio  elenchi.  The  argument  is  perhaps  as  frequently 
expressed  by  gesture  as  by  words,  and  one  of  its  commonest 
forms  consists  in  knocking  a  stick  against  £he  ground.  This 
short  and  easy  confutation  overlooks  the  fact,  that  in  denying 
\  matter,  Berkeley  did  not  deny  anything  to  which  our  senses 
bear  witness,  and  therefore  cannot  be  answered  by  any  appeal 
to  them.  His  scepticism  related  to  the  supposed  substratum, 
or  hidden  cause  of  the  appearances  perceived  by  our  senses : 
the  evidence  of  which,  whatever  may  be  thought  of  its  conclu- 
siveness, is  certainly  not  the  evidence  of  sense.  And  it  will 
always  remain  a  signal  proof  of  the  want  of  metaphysical 
profundity  of  Reid,  Stewart,  and,  I  am  sorry  to  add,  of 
Brown,  that  they  should  have  persisted  in  asserting  that 
Berkeley,  if  he  believed  his  own  doctrine,  was  bound  to  walk 
;  into  the  kennel,  or  run  his  head  against  a  post.  As  if  persons 
who  do  not  recognise  an  occult  cause  of  their  sensations, 
could  not  possibly  believe  that  a  fixed  order  subsists  among 
the  sensations  themselves.  Such  a  want  of  comprehension  of 
the  distinction  between  a  thing  and  its  sensible  manifestation, 

*  "  And  coxcombs  Tanquish  Berkeley  with  a  grin." 
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or^  in  metaphysical  langaage,  between  the  noamenon  and  the 
phenomenon^  would  be  impossible  to  even  the  dullest  disciple 
of  Kant  or  Coleridge. 

It  would  be  easy  to  add  a  greater  number  of  examples  of 
this  fallacy^  as  well  as  of  the  others  which  I  have  attempted 
to  characterize.  But  a  more  copious  exemplification  does 
not  seem  to  be  necessary;  and  the  intelligent  reader  will 
have  little  difficulty  in  adding  to  the  catalogue  from  his  own 
reading  and  experience.  We  shall  therefore  here  close  our 
exposition  of  the  general  principles  of  logic^  and  proceed  to 
the  supplementary  inquiry  which  is  necessary  to  complete  our 
design. 


BOOK  YI. 


ON  THE  LOGIC  OP  THE  MORAL 
SCIENCES. 


"  Si  rhomme  peat  pr6dire,  avec  ane  aunrance  preiqne  enti^  lea  pli^o* 
mdoes  doot  il  connait  lea  lois  ;  si  Ion  m6me  qu'elles  lui  sont  incoDDues,  il  pent, 
d'aprda  rezp6rienoe,  pr^voir  avec  une  grande  probability  lea  6v6D9meiDa  de 
raveair ;  pourqaoi  regarderait-on  oomme  une  entrepriae  ohim^rique,  oelle  de 
tracer  avec  quelque  yraiseinblance  le  tableau  dea  deatin^ea  futures  de  Teep^ 
humaine,  d'apr^  lea  r^aultata  de  aon  hiatoire  f  Le  aeul  fondemeot  de  crojaoce 
dana  lea  acieucea  naturellea,  eat  cette  id^e,  que  lea  loia  g^n^ralea,  oonnuea  on 
ignore,  qui  t^gleut  lea  pb^nom^nea  de  I'uniyera,  aont  n^ceaaairea  et  conatanteB ; 
et  par  quelle  raison  oe  priucipe  aerait-il  moina  rrai  pour  rd^veloppement  dae 
facult^s  intellectuellea  et  moralea  de  rhomme,  que  pour  lea  autrea  op^ratioiiB  de 
la  nature  ?  Enfin,  puiaque  dea  opiniona  ibrm^  d*apr^  rexp^ence  •  .  .  aofit 
la  aeule  rbgle  de  la  conduifee  dea  homniea  lea  plua  sagea,  pourqaoi  interdirait^n 
au  pbiloaophe  d^appuyer  aea  conjecturea  aur  cette  mdme  baae^  pounra  qa*il  ne 
leur  attribue  paa  une  certitude  sup^rieure  }i  celle  qui  peut  naltre  du  nombre, 
de  la  conatanoe,  de  I'exactitude  dea  obaervationa  f — COKDOBOIT,  SsqtUsK  (f  tM 
Tableau  Mittorigue  du  ProgrU  de  VEtprii  Humain, 


CHAPTER  I. 


INTRODUCTORY    REMARKS. 


§  1.  Principles  of  Evidence  and  Theories  of  Method 
are  not  to  be  constructed  ct  priori.  The  laws  of  our  rational 
faculty,  like  those  of  every  other  natural  agency,  are  only| 
learnt  by  seeing  the  agent  at  work.  The  earlier  achievements 
of  science  were  made  without  the  conscious  observance  of  any 
Scientific  Method ;  and  we  should  never  have  known  by  what 
process  truth  is  to  be  ascertained,  if  we  had  not  previously 
ascertained  many  truths.  But  it  was  only  the  easier  problems 
which  could  be  thus  resolved  :  natural  sagacity,  when  it  tried 
its  strength  against  the  more  difficult  ones,  either  failed  alto- 
gether, or  if  it  succeeded  here  and  there  in  obtaining  a  solu- 
tion, had  no  sure  means  of  convincing  others  than  its  solution 
was  correct.  In  scientific  investigation,  as  in  all  other  works 
of  human  skill,  the  way  of  obtaining  the  end  is  seen  as  it 
were  instinctively  by  superior  minds  in  some  comparatively 
simple  case,  and  is  then,  by  judicious  generalization,  adapted 
to  the  variety  of  complex  cases.  We  learn  to  do  a  thing  in 
difficult  circumstances,  by  attending  to  the  manner  in  which 
we  have  spontaneously  done  the  same  thing  in  easier  ones. 

This  truth  is  exemplified  by  the  history  of  the  various 
branches  of  knowledge  which  have  successively,  in  the  ascend- 
ing order  of  their  complication,  assumed  the  character  of 
sciences ;  and  will  doubtless  receive  fresh  confirmation  from 
those,  of  which  the  final  scientific  constitution  is  yet  to  come, 
and  which  are  still  abandoned  to  the  uncertainties  of  vague 
and  popular  discussion.  Although  several  other  sciences  have 
emerged  from  this  state  at  a  comparatively  recent  dat«,  none 
now  remain  in  it  except  those  which  relate  to  man  himself,  f 
the  most  complex  and  most  difficult  subject  of  study  on  which 
the  human  mind  can  be  engaged. 
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Concerning  the  physical  nature  of  man^  as  an  organized 
heing, — though  there  is  still  much  uncertainty  and  much  con- 
troversy^ which  can  only  be  terminated  by  the  general  acknow- 
ledgment and  employment  of  stricter  rules  of  induction  than 
are  commonly  recognised, — there  is,  however,  a  considerable 
body  of  truths  which  all  who  have  attended  to  the  subjeet 
consider  to  be  fully  established  -,  nor  is  there  now  any  radical 
I  imperfection  in  the  method  observed  in  this  department  of 
'  science  by  its  most  distinguished  modern  teachers.  But  the 
laws  of  Mind,  and,  in  even  a  greater  degree,  those  of  S$>ciety, 
are  so  far  from  having  attained  a  similar  state  of  even  partial 
recognition,  that  it  is  still  a  controversy  whether  they  are 
capable  of  becoming  subjects  of  science  in  the  strict  sense  of 
[  the  term  :  and  among  those  who  are  agreed  on  this  point, 
there  reigns  the  most  irreconcileable  diversity  on  almost  every 
other.  Here,  therefore,  if  anywhere,  the  principles  laid  down 
in  the  preceding  Books  may  be  e^ipected  to  be  useful. 

If,  on  matters  so  much  the  most  important  with  which 
human  intellect  can  occujy  itself,  a  more  general  agreement 
is  ever  to  exist  among  thinkers ;  if  what  has  been  pronounced 
"  the  proper  study  of  mankind'^  is  not  destined  to  remain  the 
only  subject  which  Philosophy  cannot  succeed  in  rescuing 
from  Empiricism ;  the  same  process  through  which  the  laws 
of  many  simpler  phenomena  have  by  general  acknowledgment 
been  placed  beyond  dispute,  must  be  consciously  and  delibe- 
rately applied  to  those  more  difficult  inquiries.  If  there  are 
some  subjects  on  which  the  results  obtained  have  finally  re- 
ceived the  unanimous  assent  of  all  who  have  attended  to  the 
proof,  and  others  on  which  mankind  have  not  yet  been  equally 
successful ;  on  which  the  most  sagacious  minds  have  occupied 
themselves  from  the  earliest  date,  and  have  never  succeeded 
in  establishing  any  considerable  body  of  truths,  so  as  to  be 
beyond  denial  or  doubt;  it  is  by  genefalizing  the  methods 
successfully  followed  in  the  former  inquiries,  and  adapting 
them  to  the  latter,  that  we  may  hope  to  remove  this  blet  on 
the  face  of  science.  The  remaining  chapters  are  an  endeavour 
to  facilitate  this  most  desirable  object. 
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§  2.  In  attempting  this^  I  am  not  unmindful  how  little 
can  be  done  towards  it  in  a  mere  treatise  on  Logic^  or  how 
va^ue  and  unsatisfactory  all  precepts  of  Method  must  neces- 
sarily appear,  when  not  practically  exemplified  in  the  esta- 
blishment of  a  body  of  doctrine.  Doubtless,  the  most  effectual 
mode  of  showing  how  the  sciences  of  Ethics  and  Politics  may 
be  constructed,  would  be  to  construct  them  :  a  task  which,  it 
needs  scarcely  be  said,  I  am  not  about  to  undertake.  But  even 
if  there  were  no  other  examples,  the  memorable  one  of  Bacon 
would  be  sufficient  to  demonstrate,  that  it  is  sometimes  both 
possible  and  useful  to  point  out  the  way,  though  without 
being  oneself  prepared  to  adventure  far  into  it.  And  if  more 
were  to  be  attempted,  this  at  least  is  not  a  proper  place  for 
the  attempt. 

In  substance,  whatever  can  be  done  in  a  work  like  this 
for  the  Logic  of  the  Moral  Sciences,  has  been  or  ought  to 
have  been  accomplished  in  the  five  preceding  Books ;  to  which 
the  present  can  be  only  a  kind  of  supplement  or  appendix, 
since  the  methods  of  investigation  applicable  to  moral  and 
social  science  must  have  been  already  described,  if  I  have  suc- 
ceeded in  enumerating  and  characterizing  those  of  science  in 
general.  It  remains,  however,  to  examine  which  of  those 
methods  are  more  especially  suited  to  the  various  branches  of 
moral  inquiry;  under  what  peculiar  facilities  or  difficulties 
they  are  there  employed  ;  how  far  the  unsatisfactory  state  of 
those  inquiries  is  owing  to  a  wrong  choice  of  methods,  how 
far  to  want  of  skill  in  the  application  of  right  ones ;  and  what 
degree  of  ultimate  success  may  be  attained  or  hoped  for,  by  a 
better  choice  or  more  careful  employment  of  logical  pro- 
cesses appropriate  to  the  case.  In  other  words,  whether  ^ 
moral  sciences  exist,  or  can  exist ;  to  what  degree  of  per- 
fection they  are  susceptible  of  being  carried;  and  by  what 
selection  or  adaptation  of  the  methods  brought  to  view  in 
the  previous  part  of  this  work,  that  degree  of  perfection  is 
attainable. 

At  the  threshold  of  this  inquiry  we  are  met  by  an  objec- 
tion, which,  if  not  removed,  would  be  fatal  to  the  attempt  to 
treat  human  conduct  as  a  subject  of  science.     Are  the  actions 
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.of  human  beings^  like  all  other  natural  events^  subject  to 
invariable  laws?  Does  that  constancy  of  causation,  which  is 
the  foundation  of  every  scientific  theory  of  successive  phe- 
nomena, really  obtain  among  them?  This  is  often  denied; 
and  for  the  sake  of  systematic  completeness,  if  not  from  any 
very  urgent  practical  necessity,  the  question  should  receive  a 
deliberate  answer  in  this  place.  We  shall  devote  to  the 
subject  a  chapter  apart. 


CHAPTER  II. 


OF    LIBEBTY   AND    NECES81TT. 

« 

§  1.  The  question,  whether  the  law  of  causality  applies 
in  the  same  strict  sense  to  human  actions  as  to  other  pheno- 
mena, is  the  celebrated  controversy  concerning  the  freedom  of 
the  will :  which,  from  at  least  as  far  back  as  the  time  of 
Pelagius,  has  divided  both  the  philosophical  and  the  religious 
world.  The  affirmative  opinion  is  commonly  called  the  doc- 
trine of  Necessity,  as  asserting  human  volitions  and  actions  to 
be  necessary  and  inevitable.  The  negative  maintains  that  the 
will  is  not  determined,  like  other  phenomena,  by  antecedents, 
but  determines  itself;  that  our  volitions  are  not,  properly 
speaking,  the  effects  of  causes,  or  at  least  have  no  causes 
which  they  uniformly  and  implicitly  obey. 

I  have  already  made  it  sufficiently  apparent  that  the 
former  of  these  opinions  is  that  which  I  consider  the  true  ^ 
one ;  but  the  misleading  terms  in  which  it  is  often  expressed, 
and  the  indistinct  manner  in  which  it  is  usually  apprehended, 
have  both  obstructed  its  reception,  and  perverted  its  influ- 
ence when  received.  The  metaphysical  theory  of  free  will,  as 
held  by  philosophers,  (for  the  practical  feeling  of  it,  common 
in  a  greater  or  less  degree  to  all  mankind,  is  in  no  way  incon- 
sistent with  the  contrary  theory,)  was  invented  because  the 
supposd  alternative  of  admitting  human  actions  to  be  neces* 
sary,  was  deemed  inconsistent  with  every  one's  instinctive 
consciousness,  as  well  as  humiliating  to  the  pride  and  even 
degrading  to  the  moral  nature  of  man.  Nor  do  I  deny  that 
the  doctrine,  as  sometimes  held,  is  open  to  these  imputations ; 
for  the  misapprehension  in  which  I  shall  be  able  to  show  that 
they  originate,  unfortunately  is  nort  confined  to  the  opponents 
of  the  doctrine,  but  is  participated  in  by  many,  perhaps  we 
might  say  by  most,  of  its  supporters. 
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§  2.  Correctly  conceived,  the  doctrine  called  Philosophical 
Necessity  is  siipply  this :  th^t,  given  the  motives  which  are 
present  to  an  individuals  mind,  and  g^iven  likewise  the  cha« 
racter  and  disposition  of  the  individual,  the  manner  in  which 
he  will  act  mi^ht  be  unerringly  inferred  :  that  if  we  knewlhe 
person  thoroughly,  and  knew  all  the  inducements  which  are 
acting  upon  him,  we  could  foretell  his  conduct  with  as  much 
certainty  as  we  can  predict  anj^hysical  event.  This  proposi- 
tion I  take  to  be  a  mere  interpretation  of  universal  experience, 
a  statement  in  words  of  what  every  one  is  internally  convinced 
of.  No  one  who  believed  that  he  knew  thoroughly  the  circum- 
stances of  any  case,  and  the  characters  of  the  different  persons 
concerned,  would  hesitate  to  foretell  how  all  of  them  would 
act.  Whatever  degree  of  doubt  he  may  in  fact  feel,  arises 
from  the  uncertainty  whether  he  really  knows  the  circum- 
stances, or  the  character  of  some  one  or  other  of  the  persons, 
with  the  degree  of  accuracy  required :  but  by  no  means  from 
thinking  that  if  he  did  know  these  things,  there  could  be  any 
uncertainty  what  the  conduct  would  be.  Nor  does  this  full 
assurance  conflict  in  the  smallest  degree  with  what  is  called 
our  feeling  of  freedom.  We  do  not  feel  ourselves  the  less  free, 
because  those  to  whom  we  are  intimately  known  are  well 
assured  how  we  shall  will  to  act  in  a  particular  case.  We 
often,  on  the  contrary,  regard  the  doubt  what  our  conduct  will 
be,  as  a  mai'k  of  ignorance  of  our  character,  and  sometimes 
even  resent  it  as  an  imputation.  The  religious  metaphysicians 
who  have  asserted  the  freedom  of  the  will,  have  always  main- 
tained it  to  be  consistent  with  divine  foreknowledge  of  our 
actions  :  and  if  with  divine,  then  with  any  other  fore- 
knowledge. We  may  be  free,  and  yet  another  may  have 
reason  to  be  perfectly  certain  what  use  we  shall  make  of  our 
freedom.  It  is  not,  therefore,  the  doctrine  that  our  volitions 
and  actions  are  invariable  consequents  of  our  antecedent  states 
of  mind,  that  is  either  contradicted  by  our  consciousness,  or 
felt  to  be  degrading. 

But  the  doctrine  of  causation,  when  considered  as  obtaining 
between  our  volitions  and  their  antecedents,  is  almost  uni- 
versally conceived  as  involving  more  than  this.     Many  do  not 
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believe,  and  vc?ry  few  practically  feel,  that  there  is  nothing  in  i 
causation  but  invariable,  certain,  and  unconditional  sequence.  I 
There  are  few  to  whom  mere  constancy  of  succession  appears  a 
sufficiently  stringent  bond  of  union  for  so  peculiar  a  relation 
as  that  of  cause  and  effijct.    Even  if  the  reason  repudiates,  the 
imagination  retains,  the  feeling  of  some  more  intimate  con- 
nexion, of  some  peculiar  tie,  or  mysterious  constraint  exercised 
by  the  antecedent  over  the  cj^^equent    Now  this  it  is  which, 
considered  as  applying  to  tl!^human  will,  conflicts  with  our 
consciousness,  and  revolts  our  feelings.     We  are  certain  that, 
in  the  case  of  our  volitions,  there  is  not  this  mysterious  con- 
straint.   We  know  that  we  are  not  compelled,  ajs  by  a  magical 
spell,  to  obey  any   particular  motive.     We  feel,  that  if   we 
wished  to  prove  that  we  have  the  power  of  resisting  the  motive, 
we  could  do  so,  (that  wish  being,  it  needs  scarcely  be  observed, 
a  new  antecedent ;)  and  it  would  be  humiliating  to  our  pride, 
and  (what  is  of  more  importance)  paralysing  to  our  desire  of 
excellence,  if  we  thought  otherwise.     But  neither  is  any  such  ] 
mysterious    compulsion    now   supposed,  by   the   best    philo- 
sophical authorities,  to  be  exercised  by  any  other  cause  over , 
its  effect.   Those  who  think  that  causes  draw  their  effects  after  i 
them  by  a  mystical  tie,  are  right  in  believing  that  the  relation 
between  volitions  and  their  antecedents  is  of  another  nature. 
But  they  should  go  farther,  and  admit  that  this  is  also  true  of 
all  other  effects  and  their  antecedents.     If  such  a  tie  is  con- 
sidered to  be  involved  in  the.  word  necessity,  the  doctrine  is 
not  true  of  human  actions;    but  neither  is  it  then  true  gf 
inanimate   objects.     It  would   be  more  correct  to  say  thati 
matter  is  not  bound  by  necessity,  than  that  mind  is  so. 

That  the  free-will  metaphysicians,  being  mostly  of  the 
school  which  rejects  Hume's  and  Brown's  analysis  of  Cause 
and  Effect,  should  miss  their  way  for  want  of  the  light  which 
that  analysis  affords,  cannot  surprise  us.  The  wonder  is,  that 
the  necessitarians,  who  usually  admit  that  philosophical  theory, 
should  in  practice  equally  lose  sight  of  it.  The  very  same 
misconception  of  the  doctrine  called  Philosophical  Necessity, 
which  prevents  the  opposite  party  from  recognising  its  truth, 
I  believe  to  exist  more  or  less  obscurely  in  the  minds  of  most 
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necessitarians,  however  they  may  in  words  disavow  it.  I  am 
much  mistaken  if  they  habitually  feel  that  the  necessity  which 
they  recognise  in  actions  is  but  uniformity  of  order,  and  capa- 
bility of  being  predicted.  They  have  a  feeling  as  if  there  were 
I  at  bottom  a  stronger  tie  between  the  volitions  and  their 
causes :  as  if,  when  they  asserted  that  the  will  is  governed 
by  the  balance  of  motives,  they  meant  something  more  cogent 
than  if  they  had  only  said,  tha^whoever  knew  the  motives, 
and  our  habitual  susceptibilitiJP>o  them,  could  predict  how 
we  should  will  to  act.  They  ^mmit,  in  opposition  to  their 
own  scientific  system,  the  very  same  mistake  which  their 
adversaries  commit  in  obedience  to  theirs;  and  in  conse- 
quence do  really  in  some  instances  suffer  those  depressing 
consequences,  which  their  opponents  erroneously  impute  to 
the  doctrine  itself. 

§  3.  I  am  inclined  to  think  that  this  error  is  almost 
wholly  an  effect  of  the  associations  with  a  word ;  and  that  it 
would  be  prevented,  by  forbearing  to  employ,  for  the  expres- 
sion of  the  simple  fact  of  causation,  so  extremely  inappropriate 
a  term  as  Necessity.  That  word,  in  its  other  acceptations, 
involves  much  more  than  mere  uniformity  of  sequence :  it 
implies  irresistibleness.  Applied  to  the  will,  it  only  means 
that  the  given  cause  will  be  followed  by  the  effect,  subject  to 
all  possibilities  of  counteraction  by  other  causes :  but  in 
common  use  it  stands  for  the  operation  of  those  causes  exclu- 
sively, which  are  supposed  too  powerful  to  be  counteracted  at 
all.  When  we  say  that  all  human  actions  take  place  of  neces- 
sity, we  only  mean  that  they  will  certainly  happen  if  nothing 
prevents : — when  we  say  that  dying  of  want,  to  those  who 
cannot  get  food,  is  a  necessity,  we  mean  that  it  will  certainly 
happen  whatever  may  be  done  to  prevent  it.  The  applieation 
of  the  same  term  to  the  agencies  on  which  human  actions  de- 
pend, as  is  used  to  express  those  agencies  of  nature  which  are 
really  uncontrollable,  cannot  fail,  when  habitual,  to  create  a 
feeling  of  uncont reliableness  in  the  former  also.  This  how- 
ever is  a  mere  illusion.  There  are  physical  sequences  which 
we  call  necessary,  as  death  for  want  of  food  or  air ;  there  aro 
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others  which^  thoagh  as  much  cases  of  causation  as  the 
former^  are  not  said  to  be  necessary^  as  death  from  poison^ 
which  an  antidote^  or  the  use  of  the  stomach-pump^  will  some- 
times avert.  It  is  apt  to  be  forgotten  by  people^s  feelings^  even 
if  remembered  by  their  understandings,  that  human  actions 
are  in  this  last  predicament :  they  are  never  (except  in  some 
cases  of  mania)  ruled  by  any  one  motive  with  such  absolute 
sway^  that  there  is  no  roo||^  for  the  influence  of  any  other. 
The  causes,  therefore,  on  ^^ich  action  depends,  are  never 
uncontrollable  ;  and  any  given  etfect  is  only  necessary  pro- 
vided that  the  causes  tending  to  produce  it  are  not  controlled. 
That  whatever  happens,  could  not  have  happened  otherwise 
unless  something  had  taken  place  which  was  capable  of 
preventing  it,  no  one  surely  needs  hesitate  to  admit.  But  to 
call  this  by  the  name  necessity  is  to  use  the  term  in  a  sense 
so  different  from  its  primitive  and  familiar  meaning,  from  that 
which  it  bears  in  the  common  occasions  of  life,  as  to  amount 
almost  to  a  play  upon  words.  The  associations  derived  from 
the  ordinary  sense  of  the  term  will  adhere  to.  it  in  spite  of  all 
we  can  do :  and  though  the  doctrine  of  Necessity,  as  stated 
by  most  who  hold  it,  is  very  remote  from  fatalism,  it  is  pro- 
bable that  most  necessitarians  are  fatalists,  more  or  less,  in 
their  feelings. 

A  fatalist  believes,  or  half  believes  (for  nobody  is  a  consis- 
tent fatalist),  not  only  that  whatever  is  about  to  happen,  will 
be  the  infuUible  result  of  the  causes  which  produce  it,  (which 
is  the  true  necessitarian  doctrine),  but  moreover  that  there  is  no 
use  in  struggling  against  it;  that  it  will  happen  however  we 
may  strive  to  prevent  it.  Now,  a  necessitarian,  believing  that 
our  actions  follow  from  our  characters,  and  that  our  characters 
follow  from  our  organization,  our  education,  and  our  circum- 
stances, is  apt  to  be,  with  more  or  less  of  consciousness  on  his 
part,  a  fatalist  as  to  his  own  actions,  and  to  believe  that  his 
nature  is  such,  or  that  his  education  and  circimistances  have 
so  moulded  his  character,  that  nothing  can  now  prevent  him 
from  feeling  and  acting  in  a  particular  way,  or  at  least  that  no 
effort  of  his  own  can  hinder  it.  In  the  words  of  the  sect 
which  in  our  own  day  has  most  perseveringly  inculcated  and 
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most  perversely  misundertood  this  great  doctrine,  his  cha- 
racter is  formed ybr  him,  and  not  by  him ;  therefore  his  wishing 
that  it  had  been  formed  differently  is  of  no  use;  he  has  no 
power  to  alter  it.  But  this  is  a  grand  error.  He  has,  to  a 
certain  extent,  a  power  to  alter  his  character.  Its  being,  in 
the  ultimate  resort,  formed  for  him,  is  not  inconsistent  with 
its  being,  in  part,  formed  hy  him  as  one  of  the  intermediate 
agents.  His  character  is  formaUby  his  circumstances  (in- 
cluding among  these  his  particula^rganization)  ;  but  his  own 
desire  to  mould  it  in  a  particular  way,  is  one  of  those  circum- 
j  stances,  and  by  no  means  one  of  the  -least  influential.  We 
cannot,  indeed,  directly  will  to  be  different  from  what  we  are. 
But  neither  did  those  who  are  supposed  to  have  formed  our 
characters,  directly  will  that  we  should  be  what  we  are.  Their 
will  had  no  direct  power  except  over  their  own  actions.  They 
made  us  what  they  did  make  us,  by  willing,  not  the  end,  but 
■the  requisite  means ;  and  we,  when  our  habits  are  not  too  inve- 
terate, can,  by  similarly  willing  the  requisite  means,  make 
ourselves  different  If  they  could  place  us  under  the  influence 
of  certain  circumstances,  we,  in  like  manner,  can  place  our- 
selves under  the  influence  of  other  circumstances.  We  are 
exactly  as  capable  of  making  our  own  character,  if  we  will,  as 
others  are  of  making  it  for  us. 

Yes  (answers  the  Owenite),  but  these  words,  "if  we  wilV 
surrender  the  whole  point :  since  the  will  to  alter  our  own 
character  is  given  us,  not  by  any  efforts  of  ours,  but  by 
circumstances  which  we  cannot  help ;  it  comes  to  us  either 
from  external  causes,  or  not  at  all.  Most  true  :  if  the  Owenite 
stops  here,  he  is  in  a  position  from  which  nothing  can  expel 
him.  Our  character  is  formed  by  us  as  well  as  for  us ;  but 
the  wish  which  induces  us  to  attempt  to  form  it  is  formed  for 
us ;  and  how  ?  Not,  in  general,  by  our  organization,  nor 
.wholly  by  our  education,  but  by  our  experience ;  experience 
of  the  painful  consequences  of  the  character  we  previously 
had  :  or  by  some  strong  feeling  of  admiration  or  aspiration, 
accidentally  aroused.  But  to  think  that  we  have  no  power  of 
altering  our  character,  and  to  think  that  we  shall  not  use  our 
power  unless  we  desire  to  use  it,  are  very  different  things,  and 
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bave  a  very  different  effect  on  the  mind.  A  person  who  does 
not  wish  to  alter  his  character,  cannot  be  the  person  who  is 
supposed  to  feel  discouraged  or  paralysed  by  thinking  himself 
unable  to  do  it.^  The  depressing  effect  of  the  fatalist  doctrine 
can  only  be  felt  where  there  is  a  wish  to  do  what  that  doctrine 
representB  as  impossible. '  It  is  of  no  conseqence  what  we 
think  forms  our  character,  when  we  have  no  desire  of  our  own 
about  forming  it;  but  iikis  of  great  consequence  that  we 
should  not  be  prevented  from  forming  such  a  desire  by  think- 
ing the  attainment  impracticable,  and  that  if  we  have  the 
desire,  we  should  know  that  the  work  is  not  so  irrevocably 
done  as  to  be  .incapable  of  being  altered. 

And  indeed,  if  we  examine  closely,  we  shall  find  that  this 
feeling,  of  our  being  able  to  modify^ur  own  character  if  we 
foisAj  is  itself  the  feeling  of  moral  freedom  which  we  are  con- 
scious of.  A  person  feels  morally  free  who  feels  that  his 
habits  or  his  temptations  are  not  his  masters,  but  he  theirs  : 
who  even  in  yielding  to  them  knows  that  he  could  resist ; 
that  were  he  desirous  of  altogether  throwing  them  off,  there 
would  not  be  required  for  that  purpose  a  stronger  desire  than 
,  he  knows  himself  to  be  capable  of  feeling.  It  is  of  course 
necessary,  to  render  our  consciousness  of  freedom  complete, 
that  we  should  have  succeeded  in  making  our  character  all  we 
have  hitherto  attempted  to  make  it;  for  if  we  have  wished 
and  not  attained,  we  have,  to  that  extent,  not  power  over  our 
own  character,  we  are  not  free.  Or  at  least,  we  must  feel  that 
our  wish,  if  not  strong  enough  to  alter  our  character,  is  strong 
enough  to  copquer  our  character  when  the  two  are  brought 
into  conflict  in  any  particular  case  of  conduct.  And  hence  it 
is  said  with  truth,  that  none  but  a  person  of  confirmed  virtue  t 
is  completely  free. 

The  application  of  so  improper  a  term  as  Necessity  to  the 
doctrine  of  cause  and  effect  in  the  matter  of  human  character, 
seems  to  me  one  of  the  most  signal  instances  in  philosophy  of 
the  abuse  of  terms,  and  its  practical  consequences  one  of  the 
most  striking  examples  of  the  power  of  language  over  our 
associations.  The  subject  will  never  be  generally  understood, 
until  that  objectionable  term  is  dropped.     The  free-will  doc- 
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trine,  by  keeping  in  view  precisely  that  portion  of  the  truth 
which  the  word  Necessity  puts  out  of  sight,  namely  the  power 
of  the  mind  to  co-operate  in  the  formation  of  its  own  character^ 
has  given  to  its  adherents  a  practical  feeling  much  nearer  to 
the  truth  than  has  generally  (I  believe)  existed  in  the  minds 
of  necessitarians.    The  latter  may  have  had  a  stronger  sense  of 

,the  importance  of  what  human  beings  can  do  to  shape  the 
characters  of  one  another;  but  tl^  free-will  doctrine  has,  I 
believe,  fostered  in  its  supporters  a  much  stronger  spirit  of 

'  self-culture. 

§  4.  There  is  still  one  fact  which  requires  to  be  noticed 
(in  addition  to  the  existence  of  a  power  of  self- formation) 
before  the  doctrine  of  the  causation  of  human  actions  can  be 
freed  from  the  confusion  and  misappreheusions  which  sur- 
round it  in  many  minds.  When  the  will  is  said  to  be  deter- 
mined by  motives,  a  motive  does  not  mean  always,  or  solely, 
the  anticipation  of  a  pleasure  or  of  a  pain.  •  I  shall  not  here 
inquire  whether  it  be  true  that,  in  the  commencement,  all  our 
voluntary  actions  are  mere  means  consciously  employed  to 
obtain  some  pleasure,  or  avoid  some  pain.  It  is  at  least 
certain  that  we  gradually,  through  the  influence  of  association, 
come  to  desire  the  means  without  thinking  of  the  end :  the 
action  itself  becomes  an  object  of  desire,  and  is  performed 
without  reference  to  any  motive  beyond  itself.  Thus-far,  it 
may  still  be  objected,  that,  the  action  having  through  associa- 
tion become  pleasurable,  we  are,  as  much  as  before,  moved  to 
act  by  the  anticipation  of  a  pleasure,  namely,  the  pleasure  of 
the  action  itself.  But  granting  this,  the  matter  does  not  end 
here.  As  we  proceed  in  the  formation  of  habits,  and  become 
accustomed  to  will  a  particular  act  or  a  particular  course  of 
conduct  because  it  is  pleasurable,  we  at  last  continue  to  will 
it  without  any  reference  to  its  being  pleasurable.  Although, 
from  some  change  in  us  or  in  our  circumstances,  we  have 
ceased  to  And  any  pleasure  in  the  action,  or  perhaps  to  antici* 
pate  any  pleasure  as  the  consequence  of  it,  we  still  continue  to 
desire  the  action,  and  consequently  to  do  it.  In  this  manner 
it  is  that  habits  of  hurtful  excess  continue  to  be  practised 
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although  they  have  ceased  to  be  pleasurable;  and  in  this 
manner  also  it  is  that  the  habit  of  willing  to  persevere  in  the 
coarse  which  he  has  chosen,  does  not  desert  the  moral  hero, 
even  when  the  reward,  however  real,  which  he  doubtless  re- 
ceives fnrm  the  consciousness  of  well-doing,  is  anything  but 
an  equivalent  for  the  suflFerings  he  undergoes,  or  the  wishes 
which  he  may  have  to  renounce. 

A  habit  of  willing  is  commonly  called  a  purpose;  and 
among  the  causes  of  our  volitions,  and  of  the  actions  which 
flow  from  them,  must  be  reckoned  not  only  likings  and  aver- 
sions, but  also  purposes.^  It  is  only  when  our  purposes  have 
become  independent  of  the  feelings  of  pain  or  pleasure  from 
which  they  originally  took  their  rise,  that  we  are  said  to  have 
a  confirmed  character.  *'  A  character,^'  says  Novalis,  "  is  a 
completely  fashioned  will  :^^  and  the  will,  once  so  fashioned, 
may  be  steady  and  constant,  when  the  passive  susceptibili- 
ties of  pleasure  and  pain  are  greatly  weakened,  or  materially 
changed. 

With  the  corrections  and  explanations  now  given,  the 
doctrine  of  the  causation  of  our  volitions  by  mdtives,  and  of 
motives  by  the  desirable  objects  offered  to  us,  combined  with 
our  particular  susceptibilities  of  desire,  may  be  .considered, 
I  hope,  as  sufficiently  established  for  the  purposes  of  this 
treatise.* 

*  Some  arguments  and  explanations,  supplementary  to  those  in  the  tezt^ 
will  be  found  in  iin  JSxamin<Ui<m  of  Sir  William  HamiUon*s  Philosophy,  chap, 
xzyi. 


CHAPTER  III. 


THAT   THERE    IS^    OR    MAY    BE^    A    SCIENCE    OP    HUMAN 
NATURE. 

§  1.  It  is  a  common  notion,  or  at  least  it  is  implied  in 
many  common  modes  of  speech,  that  the  thoughts^  .feelings, 
and  actions  of  sentient  beings  are  not  a  subject  of  science,  in 
the  same  strict  sense  in  which  this  is  true  of  the  objects  of 
outward  nature.  This  notion  seems  to  involve  some  confusion 
of  ideas,  which  it  is  necessary  to  begin  by  clearing  up. 

Any  facts  are  fitted,  in  themselves,  to  be  a  subject  of 
science,  which  follow  one  another  according  to  constant  laws ; 
although  those  laws  may  not  have  been  discovered,  nor  even 
be  discoverable  by  our  existing  resources.  Take,  for  instance, 
the  most  familiar  class  of  meteorological  phenomena,  those  of 
rain  and  sunshine.  Scientific  inquiry  has  not  yet  succeeded 
in  ascertaining  the  order  of  antecedence  and  consequence 
among  these  phenomena,  so  as  to  be  able,  at  least  in  our 
regions  of  the  earth,  to  predict  them  with  certainty,  or  even 
with  any  high  degree  of  probability.  Yet  no  one  doubts  that 
the  phenomena  depend  on  laws,  and  that  these  must  be  deri- 
vative laws  resulting  from  known  ultimate  laws,  those  of  heat, 
electricity,  vaporization,  and  elastic  fluids.  Nor  can  it  be 
doubted  that  if  we  were  acquainted  with  all  the  antecedent 
circumstances,  we  could,  even  from  those  more  general  laws, 
predict  (saving  difiiculties  of  calculation)  the  state  of  the 
weather  at  any  future  time.  Meteorology,  therefore,  not  only 
has  in  itself  every  natural  requisite  for  being,  but  actually  is, 
a  science ;  though,  from  the  difficulty  of  observing  the  facts 
on  which  the  phenomena  depend  (a  difficulty  inherent  in  the 
peculiar  nature  of  those  phenomena)  the  science  is  extremely 
imperfect ;  and  were  it  perfect,  might  probably  be  of  little 
avail  in  practice,  since  the  data  requisite  for  applying  its  priu« 
ciples  to  particular  instances  would  rarely  be  procurable. 
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A  case  may  be  conceived,  of  an  intermediate  character 
between  the  perfection  of  science^  and  this  its  extreme  imper- 
fection. It  may  happen  that  the  greater  causes^  those  on 
which  the  principal  part  of  the  phenomena  depends^  are 
within  the  reach  of  observation  and  measurement ;  so  that  if 
no  other  causes  intervened,  a  complete  explanation  could  be 
given  not  only  of  the  phenomenon  in  general,  but  of  all  the 
variations  and  modifications  which  it  admits  of.  But  inas- 
much as  other,  perhaps  many  other  causes,  separately  insigni- 
ficant in  their  effects,  co-operate  or  conflict  in  many  or  in  all 
cases  with  those  greater  causes ;  the  effect,  siccordingly,  pre- 
sents more  or  less  of  aberration  from  what  would  be  produced 
by  the  greater  causes  alone.  Now  if  these  minor  causes  are 
not  so  constantly  accessible,  or  not  accessible  at  all,  to  accu- 
rate observation ;  the  principal  mass  of  the  effect  may  still,  as 
before,  be  accounted  for,  and  even  predicted ;  but  there  will 
be  variations  and  modifications  which  we  shall  not  be  compe- 
tent to  explain  thoroughly,  and  our  predictions  will  not  be 
fulfilled  accurately,  but  only  approximately. 

It  is  thus,  for  example,  with  the  theory  of  the  tides.  No 
one  doubts  that  Tidology  (as  Dr.  W  he  well  proposes  to  call  it) 
is  really  a  science.  As  much  of  the  phenomena  as  depends 
on  the  attraction  of  the  sun  and  moon  is  completely  under- 
stood, and  may  in  any,  even  unknown,  part  of  the  earth^s  sur- 
face, be  foretold  with  certainty ;  and  the  far  greater  part  of  the 
phenomena  depends  on  those  causes.  But  cilcumstances  of  a 
local  or  casual  nature,  such  as  the  configuration  of  the  bottom 
of  the  ocean,  the  degree  of  confinement  from  shor^,  the  direc- 
tion of  the  wind,  &c.,  influence,  in  many  or  in  all  places,  the 
height  and  time  of  the  tide ;  and  a  portion  of  these  circum* 
stances  being  either  not  accurately  knowable,  not  precisely 
measurable,  or  not  capable  of  being  certainly  foreseen,  the  tide 
in  known  places  commonly  varies  from  the  calculated  result 
of  general  principles  by  some  difference  that  we  cannot  explain, 
and  in  unknown  ones  may  vary  from  it  by  a  difference  that 
we  are  not  able  to  foresee  or  conjecture.  Nevertheless,  not 
only  is  it  certain  that  these  variations  depend  on  causes,  and 
follow  their  causes  by  laws  of  unerring  uniformity ;  not  only. 
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therefore,  is  tidology  a  science,  like  meteorology,  bnt  it  is, 
what  hitherto  at  least  meteorology  is  not,  a  science  largely 
available  in  practice.  General  laws  may  be  laid  down  respect- 
ing the  tides,  predictions  may  be  founded  on  those  laws,  and 
the  result  will  in  the  main,  though  often  not  with  complete 
accuracy,  correspond  to  the*  predictions. 

And  this  is  what  is  or  ought  to  be  meant  by  those  who 
speak  of  sciences  which  are  not  exact  sciences.     Astronomy 
was  once  a  science,  without  being  an  exact  science.     It  could 
not  become  exact  until  not  only  the    general  course  of   the 
planetary  motions,  but  the  perturbations  also,  were  aceonnted 
for,  and   referred  to  their  causes.     It    has    become  an  exact 
science,  because  its  phenomena  have  been  brought  under  laws 
comprehending  the  whole  of  the  causes  by  which  the  pheno- 
mena are  influenced,  whether  in  a  great  or  only  in  a  trifling 
degree,  whether  in  all  or  only  in  some  cases,  and  assigning  to 
each  of  those  causes  the  share  of  effect  which  really  belongs 
to  it.     But  in  the  theory  of  the  tides  the  only  laws  as  yet 
accurately  ascertained,  are  those  of  the  causes  which  afi^ect  the 
phenomenon  in  all  cases,  and  in  a  considerable  degree ;  while 
others  which  affect  it  in  some  cases  only,  or,  if  in  all,  only  in 
a  slight  degree,  have   not  been  suflSciently  ascertained   and 
studied  to  enable  us  to  lay  down  their  laws ;  still  less  to  dedure 
the  completed  law  of  the  phenomenon,  by  compounding  the 
effects  of  the  greater  with  those  of  the  minor  causes.   Tidology, 
therefore,  is  not  yet  an  exact  science ;  not  from  any  inherent 
incapacity  of  being  so,  but  from  the  difficulty  of  ascertaining 
with  complete  precision  the  real  derivative  uniformities.     By 
combining,  however,  the  exact  laws  of  the  greater  causes,  and 
of  such  of  the  minor  ones  as  are  sufficiently  known,  with  sach 
empirical  laws  or  such  approximate  generalizations  respecting 
the   miscellaneous  variations  as  can  be  obtained    by  specific 
observation,  we  can  lay  down  general  propositions  which  will 
be  true  in  the  main,  and  on  which,  with  allowance  for  the 
degree  of  their  probable  inaccuracy,  we  may  safely  ground  our 
expectations  and  our  conduct. 

§  2.    The  science  of  human  nature  is  of  this  description. 
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It  falls  far  short  of  the  standard  of  exactness  now  realised  in 
Astronomy ;  but  there  is  no  reason  that  it  should  not  be  as 
much  a  science  as  Tidology  is,  or  as  Astronomy  was  when  its 
calculations  had  only  mastered  the  main  phenomena^  but  not 
the  perturbations. 

The  phenomena  with  which  this  science  is  conversant 
being  the  thoughts^  feelings^  and  actions  of  human  beings^  it 
would  have  attained  the  ideal  perfection  of  a  science  if  it 
enabled  as  to  foretell  how  an  individual  would  think^  feel^  or 
act,  throughout  life,  with  the  same  certainty  with  which 
astronomy  enables  us  to  predict  the  places  and  the  occulta- 
tions  of  the  heavenly  bodies.  It  needs  scarcely  be  stated 
that  nothing  approaching  to  this  can  be  done.  The  acticms 
of  individuals  could  not  be  predicted  with  scientific  accuracy, 
were  it  only  because  we  cannot  foresee  the  whole  of  the  cir- 
cumstances in  which  those  individuals  will  be  placed.  But 
further,  even  in  any  given  combination  of  (present)  circum- 
stances, no  assertion,  which  is  both  precise  and  universally 
true,  can  be  made  respecting  the  manner  in  which  human 
beings  will  think,  feel,  or  act.  This  is  not,  however,  because 
every  person's  modes  of  thinking,  feeling,  and  acting,  do  not 
depend  on  causes ;  nor  can  we  doubt  that  if,  in  the  case  of 
any  individual,,  our  data  could  be  complete,  we  even  now  know 
enough  of  the  ultimate  laws  by  which  mental  phenomena  are 
determined,  to  enable  us  in  many  cases  to  predict^  with 
tolesable  certainty,  what,  in  the  greater  number  of  supposable 
combinations  of  circumstances,  his  conduct  or  sentiments 
would  be.  But  the  impressions  and  actions  of  human  beings 
are  not  solely  the  result  of  their  present  circumstances,  but 
the  joint  result  of  those  circumstances  and  of  the  characters 
of  the  individuals  :  and  the  agencies  which  determine  human 
character  are  so  numerous  and  diversified,  (nothin<j^  which 
has  happened  to  the  person  throughout  life  being  without  its 
portion  of  influence,)  that  in  the  aggregate  they  are  never  in 
any  two  cases  exactly  similar.  Hence,  even  if  our  science 
of  human  nature  were  theoretically  perfect,  that  is,  if  we 
could  calculate  any  character  as  we  can  calculate  the  orbit  of 
any  planet,  /rom  given  data  ;  still,  as  the  data  are  never  all 
VOL.  II.  28 
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given,  nor  ever  precisely  alike  in  different  cases^  we  could 
neither  make  positive  predictions,  nor  lay  down  universal 
jiropositions. 

Inasmuch,  however,  as  many  of  those  effects  which  it  is  of 
most  importance  to  render  amenable  to  human  foresight 
and  control  are  determined,  like  the  tides,  in  an  incomparably 
greater  degree  by  general  causes,  than  by  all  partial  causes 
taken  together ;  depending  in  the  main  on  those  circumstances 
and  qualities  which  are  common  to  all  mankind,  or  at  least  to 
large  bodies  of  them,  and  only  in  a  small  degree  on  the 
idiosyncrasies  of  organization  or  the  peculiar  history  of  indi- 
viduals ;  it  is  evidently  possible  with  regard  to  uU  such  effects, 
to  make  predictions  which  will  almost  always  be  verified,  and 
general  propositions  which  are  almost,  always  true.  And 
whenever  it  is  suflBcient  to  know  how  the  great  majority  ot 
the  human  race,  or  of  some  nation  or  class  of  persons,  will 
think,  feel,  and  act,  these  propositions  are  equivalent  to  uni- 
versal ones.  For  the  purposes  of  political  and  social  science 
this  is  sufficient.  As  we  formerly  remarked,*  an  approximate 
y  generalization  is,  in  social  inquiries,  for  most  practical  pur- 
:  poses  equivalent  to  an  exact  one  :  that  which  is  only  probable 
when  asserted  of  individual  human  beings  indiscriminately 
selected,  being  certain  when  affirmed  of  the  character  and 
collective  conduct  of  masses. 

It  is  no  disparagement,  therefore,  to  the  science  of  Human 
Nature,  that  those  of  its  general  propositions  which  descend 
sufficiently  into  detail  to  serve  as  a  foundation  for  predicting 
phenomena  in  the  concrete,  are  for  the  most  part  only 
approximately  true.  But  in  order  to  give  a  genuinely  scien- 
tific character  to  the  study,  it  is  indispensable  that  these 
approximate  generalizations,  which  in  themselves  would 
amount  only  to  the  lowest  kind  of  empirical  laws,  should  be 
connected  deductively  with  the  laws  of  nature  from  which 
they  result ;  should  be  resolved  into  the  properties  of  the 
causes  on  which  the  phenomena  depend.  In  other  words,  the 
science  of  Human  Nature  may  be  said  to  exist,  in  proportion 

*  Supra,  p.  140. 
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as  the  approximate  traths,  which  compose  a  practical  know-i% 
ledge  of  mankind^  can  be  exhibited  as  corollaries  from  the  I 
universal  laws  of  human  nature  on  which  they  rest ;  whereby  l 
the    proper    limits   of  those  approximate   truths   would  be 
shown^  and   we   should    be   enabled  to    deduce    others    for 
any  new  state  of  circumstances^  in   anticipation  of  specific 
experience. 

The  proposition  now  stated  is  the  text  on  which  the  two 
succeeding  chapters  will  furnish  the  comment. 


28—2 


CHAPTER  IV. 


OP   THE    LAWS    OF    MIND. 


§  1.  What  the  Mind  is,  as  well  as  what  Matter  is,  ot 
any  other  question  respecting  Things  in  themselves,  as  dis- 
tinguished from  their  sensible  manifestations,  it  would  be 
foreign  to  the  purposes  of  this  treatise  to  consider.  Here,  as 
throughout  our  inquiry,  we  shall  keep  clear  of  all  speculations 
respecting  the  mind's  own  nature,  and  shall  understand  by 
the  laws  of  mind,  those  of  mental  Phenomena ;  of  the  various 
feelings  or  states  of  consciousness  of  sentient  beings.  These, 
according  to  the  classification  we  have  uniformly  followed, 
consist  of  Thoughts,  Emotions,  Volitions,  and  Sensations ;  the 
last  being  as  truly  states  of  Mind  as  the  three  former.  It  is 
usual  indeed  to  speak  of  sensations  as  states  of  body,  not  of 
mind.  But  this  is  the  common  confusion,  of  giving  one  and 
the  same  name  to  a  phenomenon  and  to  the  proximate  cause 
or  conditions  of  the  phenomenon.  The  immediate  antecedent 
of  a  sensation  is  a  state  of  body,  but  the  sensation  itself  is  a 
state  of  mind.  If  the  word  mind  means  anything,  it  means 
that  which  feels.  Whatever  opinion  we  hold  respecting  the 
fundamental  identity  or  diversity  of  matter  and  mind,  in  any 
.  case  the  distinction  between  mental  and  physical  facts,  between 
the  internal  and  the  external  world,  will  always  remain,  as  a 
matter  of  classification  :  and  in  that  classification,  sensations, 
like  all  other  feelings,  must  be  ranked  as  mental  phenomena. 
The  mechanism  of  their  production,  both  in  the  body  itself  and 
in  what  is  called  outward  nature,  is  all  that  can  with  any  pro- 
priety be  classed  as  physical. 

The  phenomena  of  mind,  then,  are  the  various  feelings  of 
our  nature,  both  those  improperly  called  physical,  and  those 
peculiarly  designated  as  mental :  and  by  the  laws  of  mind,  I 
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mean  the  laws  according  to  which  those  feelings  generate  one 
another. 

§  2.  All  states  of  mind  are  immediately  caused  either  by  \ 
other  states  of  mind^  or  by  states  of  body.  When  a  state  of 
mind  is  produced  by  a  state  of  mind^  I  call  the  law  concerned 
in  the  case,  a  law  of  Mind.  When  a  state  of  mind  is  produced 
directly  by  a  state  of  body,  the  law  is  a  law  of  Body,  and 
belongs  to  physical  science. 

With  regard  to  those  states  of  mind  which  are  called  sen- 
sations, all  are  agreed  that  these  have  for  their  immediate 
antecedents,  states  of  body.  Every  sensation  has  for  its  proxi- 
mate cause  some  affection  of  the  portion  of  our  frame  called 
the  nervous  system ;  whether  this  affection  originate  in  the 
action  of  some  external  object,  or  in  some  pathological  condi-' 
tion  of  the  nervous  organization  itself.  The  laws  of  this  portion 
of  our  nature — the  varieties  of  our  sensations,  and  the  physical 
conditions  on  which  they  proximately  depend— manifestly  be- 
long to  the  province  of  Physiology. 

Whether  the  remainder  of  our  mental  states  are  similarly 
dependent  on  physical  conditions,  is  one  of  the  vexata  ques^ 
tiones  in  the  science  of  human  nature.  It  is  still  disputed 
whether  our  thoughts,  emotions,  and  volitions  are  generated 
through  the  intervention  of  material  mechanism ;  whether  we 
have  organs  of  thought  and  of  emotion,  in  the  same  sense  in 
which  we  have  organs  of  sensation.  Many  eminent  physio- 
logists hold  the  affirmative.  These  contend  that  a  thought 
(for  example)  is  as  much  the  result  of  nervous  agency,  as  a 
sensation :  that  some  particular  state  of  our  nervous  system, 
in  particular  of  that  central  portion  of  it  called  the  brain,  in- 
variably precedes,  and  is  presupposed  by,  every  state  of  our 
consciousness.  According  to  this  theory,  one  state  of  mind  | 
is  never  really  produced  by  another  :  all  are  produced  by  states  I 
of  body.  When  one  thought  seems  to  call  up  another  by 
association,  it  is  not  really  a  thought  which  recals  a  thought; 
the  association  did  not  exist  between  the  two  thoughts,  but 
between  the  two  states  of  the  brain  or  nerves  which  preceded, 
the  thoughts :  one  of  those  0tate»  recals  the  oiher^  each  being 
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attended,  in  its  passage,  by  the  particular  state  of  conscious- 
ness which  is  consequent  on  it.  On  this  theory  the  unifor- 
mities of  succession  among  states  of  mind  would  be  mere 
/derivative  uniformities,  resulting  from  the  laws  of  succession 
,  of  the  bodily  states  which  cause  them.  There  would  be  no 
orii^inal  mental  laws,  no  Laws  of  Mind  in  the  sense  in  which 
I  use  the  term,  at  all :  and  mental  science  would  be  a  mere 
branch,  though  the  highest  and  most  recondite  branch,  of  the 
science  of  physiology.  M.  Comte,  accordingly,  claims  the 
scientific  cognizance  of  moral  and  intellectual  phenomena 
exclusively  for  physiologists ;  and  not  only  denies  to  Psycho- 
logy,  or  Mental  Philosophy  properly  so  called,  the  character 
of  a  science,  but  places  it,  in  the  chimerical  nature  of  its  ob- 
jects and  pretensions,  almost  on  a  par  with  astrology. 

But,  after  all  has  been  said  which  can  be  said,  it  remains 
incontestable  that  there  exist  uniformities  of  succession  among 
states  of  mind,  and  that  these  can  be  ascertained  by  observa- 
tion and  experiment.  Further,  that  every  mental  state  has  a 
nervous  state  for  it<8  immediate  antecedent  and  proximate 
cause,  though  extremely  probable,  cannot  hitherto  be  said  to 
be  proved,  in  the  conclusive  manner  in  which  this  can  be 
proved  of  sensations ;  and  even  were  it  certain,  yet  every  one 
must  admit  that  we  are  wholly  ignorant  of  the  characteristics 
of  these  nervous  states ;  we  know  not,  and  at  present  have  no 
means  of  knowing,  in  what  respect  one  of  them  differs  from 
another;  and  our  only  mode  of  studying  their  successions  or 
]  coexistences  must  be  by  observing  the  successions  and  co- 
.  existences  of  the  mental  states,  of  which  they  are  supposed  to 
be  the  generators  or  causes.  The  successions,  therefore,  which 
,  obtain  among  mental  phenomena,  do  not  admit  of  being  de- 
duced from  the  physiological  laws  of  our  nervous  organization  : 
and  all  real  knowledge  of  them  must  continue,  for  a  long  time 
at  least,  if  not  always,  to  be  sought  in  the  direct  study,  by  ob- 
servation and  experiment,  of  the  mental  successions  themselves. 
Since  therefore  the  order  of  our  mental  phenomena  must  be 
studied  in  those  phenomena,  and  not  inferred  from  the  laws  of 
any  phenomena  more  general,  there  is  a  distinct  and  separate 
Science  of  Mind. 


LAWS    OF   MIND.  439 

The  relations,  indeed,  of  that  science  to  the  science  of  phy- 
siology must  never  be  overlooked  or  undervalued.  It  must 
by  no  means  be  forgotten  that  the  laws  of  mind  may  be  deri- 
*  vative  laws  resulting  from  laws  of  animal  life,  and  that  their, 
truth  therefore  may  ultimately  depend  on  physical  conditions ; 
and  the  influence  of  physiological  states  or  physiological 
changes  in  altering  or  counteracting  the  mental  successions,  is 
one  of  the  most  important  departments  of  psychological  study. 
But,  on  the  other  hand,  to  reject  the  resource  of  psychological 
analysis,  and  construct  the  theory  of  the  mind  solely  on  such 
data  as  physiology  at  present  affords,  Beems  to  me  as  great  an 
error  in  principle,  and  an  even  more  serious  one  in  practice. 
Imperfect  as  is  the  science  of  mind,  I  do  not  scruple  to  affirm, 
that  it  is  in  a  considerably  more  advanced  state  than  the  por- 
tion of  physiology  whix^h  corresponds  to  it ;  and  to  discard  the 
former  for  the  latter  appears  to  me  an  infringement  of  the  true 
canons  of  inductive  philosophy,  which  must  produce,  and  which 
does  produce,  erroneous  conclusions  in  some  very  important 
departments  of  the  science  of  human  nature. 

§  3.  The  subject,  then,  of  Psychology,  is  the  uniformities 
of  succession,  the  laws,  whether  ultimate  or  derivative,  accord- 
ing to  which  one  mental  state  succeeds  another;  is  caused  by, 
or  at  least,  is  caused  to  follow,  another.  Of  these  laws,  some 
are  general,  others  more  special.  The  following  are  examples 
of  the  most  general  laws. 

First :  Whenever  any  state  of  consciousness  has  once  been 
excited  in  us,  no  matter  by  what  cause ;  an  inferior  degree  of 
the  same  state  of  consciousness^  a  state  of  consciousness 
resembling  the  former,  but  inferior  in  intensity,  is  capable  of 
being  reproduced  in  us,  without  the  presence  of  any  such 
cause  as  excited  it  at  first.  Thus,  if  we  have  once  seen  or 
touched  an  object,  we  can  afterwards  think  of  the  object 
though  it  be  absent  from  our  sight  or  from  our  touch.  If  we 
have  been  joyful  or  grieved  at  some  event,  we  can  think  of,  or 
remember  our  past  joy  or  grief,  though  no  new  event  of  a 
happy  or  painful  nature  has  taken  place.  When  a  poet  has 
put  together  a  mental  picture  of  an  imaginary  object,  a  Castle 
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of  Indo]e;fice^  a  Una^  or  a  Hamlet,  he  can  afterwards  think  of 
the  ideal  object  he  has  created,  without  any  fresh  act  of  inteK 
lectnal  combination.  This  law  is  expressed  by  saying,  in  the 
language  of  Hume,  that  every  mental  impression  has  its  idea. 

Secondly :  These  ideas,  or  secondary  mental  states,  are 
excited  by  our  impressions,  or  by  other  ideas,  according  to 
certain  laws  which  are  called  Laws  of  Association.     Of  these 

)  laws  the  first  is,  that  similar  ideas  tend  to  excite  one  another. 

X  The  second  is,  that  vi  hen  two  impressions  have  been  frequently 
experienced  (or  even  thought  of)  either  simultaneously  or  in 
immediate  succession,  then  whenever  one  of  these  impressions, 
or  the  idea  of  it,  recurs,  it  tends  to  excite  the  idea  of  the  other. 
The  third  law  is,  that  greater  intensity  in  either  or  both  of 
the  impressions,  is  equivalent,  in  rendering  them  excitable  by 
one  another,  to  a  greater  frequency  of  conjunction.  These  are 
the  laws  of  ideas  :  on  which  I  shall  not  enlarge  in  this  place, 
but  refer  the  reader  to  works  professedly  psychological,  in  par- 
ticular to  Mr.  James  Mill's  Analysis  of  the  Phenomena  of  ike 
Human  Mind,  where  the  principal  laws  of  association,  along 
with  many  of  their  applications,  are  copiously  exemplified,  and 
with  a  masterly  hand.^ 

These  simple  or  elementary  Laws  of  Mind  have  been  ascer- 
tained by  the  ordinary  methods  of  experimental  inquiry ;  nor 
could  they  have  been  ascertained  in  any  other  manner.  But 
a  certain  number  of  elementary  laws  having  thus  been  ob- 
tained, it  is  a  fair  subject  of  scientific  inquiry  how  far  those 
laws  can  be  made  to  go  in  explaining  the  actual  phenomena. 

*  When  this  chapter  was  writteo.  Professor  Bain  had  not  yet  pablished 
even  the  first  part  (''The  Senses  and  the  Intellect")  of  his  profound  Treatise  on 
the  Mind.  In  this,  the  laws  of  association  have  been  more  comprefaensivelj 
stated  and  more  largely  exemplified  than  by  any  previous  writer ;  and  the  wak, 
having  been  completed  by  the  publication  of  ''Tixa  Amotions  and  the  Will,*' 
may  now  be  referred  to  as  incomparably  the  most  complete  analytical  exposition 
of  the  mental  phenomena,  on  the  basis  of  a  legitimate  Induction,  which  has  yet 
been  produced.  More  recently  still,  Mr.  Bain  has  joined  with  me  in  append- 
ing to  a  new  edition  of  the  "  Analysis,"  notes  intended  to  bring  up  the  analytic 
science  of  Mind  to  its  latest  improTements. 

Many  striking  applications  of  the  laws  of  association  to  the  explanatioii 
of  complex  mental  phenomena,  are  also  to  be  found  in  Mr.  Herbert  8peDcer*8 
**  Principles  of  Psychology.** 
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It  18  obvious  that  complex  laws  of  thought  and  feeling  not 
only  may,  but  must,  be  generated  from  these  simple  laws. 
And  it  is  to  be  remarked^  that  the  case  is  not  always  one  of 
Composition  of  Caudes  :  the  effect  of  concurring  causes  is  not 
always  precisely  the  sum  of  the  eflPects  of  those  causes  when 
separate,  nor  even  always  an  effect  of  the  same  kind  with 
them.  Reverting  to  the  distinction  which  occupies  so  pro- 
minent a  place  in  the  theory  of  induction ;  the  laws  of  the 
phenomena  of  mind  are  sometimes  analogous  to  mechanical, 
but  sometimes  also  'to  chemical  laws.  When  many  impres- 
sions or  idea^  are  operating  in  the  mind  together,  there  some- 
times takes  place  a  process  of  a  similar  kind  to  chemical  com- 
bination. When  impressions  have  been  so  often  experienced 
in  conjunction,  that  each  of  them  calls  up  readily  and  instan- 
taneously the  ideas  of  the  whole  group,  those  ideas  sometimes 
melt  and  coalesce  into  one  another,  and  appear  not  several 
ideas,  but  on^ ;  in  the  same  manner  as,  when  the  seven  pris- 
matic colours  are  presented  to  the  eye  in  rapid  succession,  the 
sensation  produced  is  that  of  white.  But  as  in  this  last  case 
it  is  correct  to  say  that  the  seven  colours  when  they  rapidly 
follow  one  another  generate  white,  but  not  that  they  actually 
are  white ;  so  it  appears  to  me  that  the  Complex  Idea,  formed 
by  the  blending  together  of  several  simpler  ones,  should,  when 
it  really  appears  simple,  (that  is,  when  the  separate  elements 
are  not  consciously  distinguishable  in  it),  be  said  to  remit 
from,  or  be  generated  bt/,  the  simple  ideas,  not  to  consist  of 
them.  Our  idea  of  an  orange  really  consists  of  the  simple 
ideas  of  a  certain  colour,  a  certain  form,  a  certain  taste  and 
smell,  &c.,  because  we  can,  by  interrogating  our  conscious- 
ness, perceive  all  these  elements  in  the  idea.  But  we  cannot 
perceive,  in  so  apparently  simple  a  feeling  as  our  perception 
of  the  shape  of  an  object  by  the  eye,  all  that  multitude  of 
ideas  derived  from  other  senses,  without  which  it  is  well  ascer- 
tained that  no  such  visual  perception  would  ever  have  had  ex- 
istence;' nor,  in  our  idea  of  Extension,  can  we  discover  those 
elementary  ideas  of  resistance,  derived  from  our  muscular  / 
frame,  in  which  it  has  been  conclusively  shown  that  the  idea 
originates.     These  therefore  are  cases  of  mental  chemistry: 


^ 
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in  which  it  is  proper  to  say  that  the  simple  ideas  generate, 
rather  than  that  they  compose,  the  complex  ones. 

With  respect  to  all  the  other  constituents  of  the  mind,  its 
beliefs,  its  abstruser  conceptions,  its  sentiments,  emotions, 
and  volitions ;  there  are  some  (amonjj  whom  are  Hartley,  and 
the  author  of  the  Analysis)  who  think  that  the  whole  of  these 
are  generated  from  simple  ideas  of  sensation,  by  a  chemistry 
similar  to  that  which  we  have  just  exemplified.  These  philo- 
sophers have  made  out  a  great  part  of  their  case,  but  I  am 
not  satisfied  that  they  have  established  the  whole  of  it.  They 
have  shown  that  there  is  such  a  thing  as  mental  chemistry ; 
that  the  heterogeneous  nature  of  a  feeling  A,  considered  in 
relation  to  B  and  C,  is  no  conclusive  argument  against  its  being 
generated  from  B  and  C.  Having  proved  this,  they  proceed 
to  show,  that  where  A  is  found,  B  and  C  were  or  may  have 
been  present,  and  why  therefore,  they  ask,  should  not  A  have 
been  generated  from  B  and  C  ?  But  even  if  this  evidence 
were  carried  to  the  highest  degree  of  completeness  which  it 
admits  of;  if  it  were  shown  (which  hitherto  it  has  not,  in  all 
cases,  been)  that  certain  groups  of  associated  ideas  not  only 
might  have  been,  but  actually  were,  present  whenever  the 
more  recondite  mental  feeling  was  experienced;  this  would 
amount  only  to  the  Method  of  Agreement,  and  could  not 
prove  causation  until  confirmed  by  the  more  conclusive  evi- 
dence of  the  Method  of  Difference.  If  the  question  be  whe- 
ther Belief  is  a  mere  case  of  close  association  of  ideas,  it  wonld 
be  necessary  to  examine  experimentally  if  it  be  true  that  any 
ideas  whatever,  provided  they  are  associated  with  the  required 
degree  of  closeness,  give  rise  to  belief.  If  the  inquiry  be  into 
the  origin  of  moral  feelings,  the  feeling  for  example  of  moral 
reprobation,  it  is  necessary  to  compare  all  the  varieties  of 
actions  or  states  of  mind  which  are  ever  morally  disapproved, 
and  see  whether  in  all  these  cases  it  can  be  shown,  or  reason- 
ably surmised,  that  the  action  or  state  of  mind  had  become 
connected  by  association,  in  the  disapproving  mind,  with  some 
particular  class  of  hateful  or  disgusting  ideas ;  and  the  method 
employed  is,  thus  far,  that  of  Agreement.  But  this  is  not 
enough.     Supposing  this  proved,  we  must  try  further  by  the 
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Method  of  Difference,  whether  this  particular  kind  of  hateful 
or  dis^ustinj^  ideas^  when  it  becomes  associated  with  an  action 
previously  indifferent,  will  render  that  action  a  subject  of 
moral  disapproval.  If  this  question  can  be  answered  in  the 
affirmative,  it  is  shown  to  be  a  law  of  the  human  mind,  that 
an  association  of  that  particular  description  is  the  generating 
cause  of  moral  reprobation.  That  all  this  is  the  case  has  been 
rendered  extremely  probable,  but  the  experiments  have  not 
been  tried  with  the  degree  of  precision  necessary  for  a  com- 
plete and  absolutely  conclusive  induction.* 

It  is  further  to  be  remembered,  that  even  if  all  which  this 
theory  of  mental  phenomena  contends  for  could  be  proved, 
we  should  not  be  the  more  enabled  to  resolve  the  laws  of  the 
more  complex  feelings  into  those  of  the  simpler  ones.  The 
generation  of  one  class  of  mental  phenomena  from  another, 
whenever  it  can  be  made  out,  is  a  highly  interesting  fact  in 
psychological  chemistry ;  but  it  no  more  supersedes  the  neces- 
sity of  an  experimental  study  of  the  generated  phenomenon, 
than  a  knowledge  of  the  properties  of  oxygen  and  sulphur 
enables  us  to  deduce  those  of  sulphuric  acid  without  specific 
observation  and  experiment.  Whatever,  therefore,  may  be  the 
final  issue  of  the  attempt  to  account  for  the  origin  of  our  judg- 
ments, our  desires,  or  our  volitions,  from  simpler  mental  phe- 
nomena, it  is  not  the  less  imperative  to  ascertain  the  sequences 
of  the  complex  phenomena  themselves,  by  special  study  in 
conformity  to  the  canons  of  Induction.  Thus,  in  respect  to 
Belief,  psychologists  will  always  have  to  inquire,  what  beliefs 
we  have  by  direct  consciousness,  and  according  to  what  laws 
one  belief  produces  another ;  what  are  the  laws,  in  virtue  of 
which  one  thing  is  recognised  by  the  mind,  either  rightly  or 
'erroneously,  as  evidence  of  another  thing.  In  regard  to 
Desire,  they  will  have  to  examine  what  objects  we  desire  natu- 


*  In  the  CM6  of  the  moral  sentiments  the  place  of  direct  experiment  is  to  a 
eonsideiahle  extent  supplied  by  historical  experience,  and  we  are  able  to  trace 
with  a  tolerable  approach  to  certainty  the  particular  associations  by  which 
those  sentiments  are  engendered.  This  has  been  attempted,  so  far  as  respects 
the  sentiment  of  jusiice,  in  a  little  work  by  the  present  author,  entitled 
UUliiarianiim. 
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rally,  and  by  what  causes  we  are  made  to  desire  things  origi- 
nally indifferent,  or  even  disagreeable  to  us ;  and  so  forth.  It 
may  be  remarked,  that  the  general  laws  of  association  prevail 
among  these  more  intricate  states  of  mind,  in  the  same  manner 
as  among  the  simpler  ones.  A  desire,  an  emotion,  an  idea  of 
the  higher  order  of  abstraction,  even  our  judgments  and  voli- 
tions when  they  have  become  habitual,  are  called  up  by  asso- 
ciation, according  to  precisely  the  same  laws  as  our  simple  ideas. 

§  4.  In  the  course  of  these  inquiries  it  will  be  nataial 
and  necessary  to  examine,  how  far  the  production  of  one  state 
of  mind  by  another  is  influenced  by  any  assignable  state  of 
body.  The  commonest  observation  shows  that  different  minds 
are  susceptible  in  very  different  degrees  to  the  action  of  the 
same  psychological  causes.  The  idea,  for  example,  of  a  given 
desirable  object,  will  excite  in  different  minds  very  different 
degrees  of  intensity  of  desire.  The  same  subject  of  meditation, 
presented  to  different  minds,  will  excite  in  them  very  unequal 
degrees  of  intellectual  action.  These  differences  of  mental 
susceptibility  in  different  individuals  may  be,  first,  original 
and  ultimate  facts,  or,  secondly,  they  may  be  consequences 
of  the  previous  mental  history  of  those  individuals,  or  thirdly 
and  lastly,  they  may  depend  on  varieties  of  physical  organiza- 
tion. That  the  previous  mental  history  of  the  individuals 
must  have  some  share  in  producing  or  in  modifying  the  whole 
of  their  mental  character,  is  an  inevitable  consequence  of  the 
laws  of  mind ;  but  that  differences  of  bodily  structure  also  co- 
operate, is  the  opinion  of  all  physiologists,  confirmed  by  com- 
mon experience.  It  is  to  be  regretted  that  hitherto  this  expe- 
rience, being  accepted  in  the  gross,  without  due  analysis,  has 
been  made  the  groundwork  of  empirical  generalizations  most 
detrimental  to  the  progress  of  real  knowledge. 

It  is  certain  that  the  natural  differences  which  really  exist 
in  the  mental  predispositions  or  susceptibilities  of  different 
persons,  are  often  not  unconnected  with  diversities  in  their 
organic  constitution.  But  it  docs  not  therefore  follow  that 
these  organic  differences  must  in  all  cases  influence  the  mental 
phenomena  directly  and  immediately.    They  often  affect  them 
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throagh  the  medium  of  their  psychological  causes.  For 
example^  the  idea  of  some  particular  pleasure  may  excite  in 
different  persons,  even  independently  of  habit  or  •education^ 
very  different  strengths  of  desire^  and  this  may  be  the  effect 
of  their  different  degrees  or  kinds  of  nervous  susceptibility ; 
but  these  organic  differences^  we  must  remember,  will  render 
the  pleasurable  sensation  itself  more  intense  in  one  of  these 
persons  than  in  the  other ;  so  that  the  idea  of  the  pleasure  will 
also  be  an  intenser  feelings  and  will^  by  the  operation  of  mere 
mental  laws,  excite  an  intenser  desire^  without  its  being  neces- 
sary to  suppose  that  the  desire  itself  is  directly  influenced  by 
the  physical  peculiarity.  As  in  this^  so  in  many  cases^  such 
differences  in  the  kind  or  in  the  intensity  of  the  physical  sen- 
sations as  must  necessarily  result  from  differences  of  bodily 
organization^  will  of  themselves  account  for  many  differences 
not  only  in  the  degree,  but  even  in  the  kind,  of  the  other 
mental  phenomena.  So  true  is  this,  that  even  different 
qualifies  of  mind,  different  types  of  mental  character,  will  ! 
naturally  be  produced  by  mere  differences  of  intensity  in  the  ' 
sensations  generally :  as  is  well  pointed  out  in  the  able  essay 
on  Dr.  Priestley,  by  Mr,  Martineau,  mentioned  in  a  former 
chapter : — 

"  The  sensations  which  form  the  elements  of  all  knowledge  "f 
are  received  either  simultaneously  or  successively ;  when  several 
are  received  simultaneously,  as  the  smell,  the  taste,  the  colour,  . 
the  form,  &g.  of  a  fruit,  their  association  together  constitutes 
our  idea  of  an  object ;  when  received  successively,  their  asso- 
ciation makes  up  the  idea  of  an  event-.  Anything,  then,  which 
favours  the  associations  of  synchronous  ideas,  will  tend  to  pro- 
duce a  knowledge  of  objects,  a  perception  of  qualities ;  while 
anything  which  favours  association  in  the  successive  order, 
will  tend  to  produce  a  knowledge  of  events,  of  the  order  of 
occurrences,  and  of  the  connexion  of  cause  and  effect:  in 
other  words,  in  the  one  case  a  perceptive  mind,  with  a  discri- 
minate feeling  of  the  pleasurable  and  painful  properties  of 
things,  a  sense  of  the  grand  and  the  beautiful,  will  be  the 
result :  in  the  other,  a  mind  attentive  to  the  movements  and 
phenomena,  a  ratiocinative  and  philosophic  intellect.     Now  it 
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is  an  acknowledged  principle,  that  all  sensations  experienced 
during  the  presence  of  any  vivid  impression^  become  strongly 
associated '  with  it,  and  with  each  other;  and  does  it  not 
follow,  that  the  synchronous  feelings  of  a  sensitive  constitn- 
tion  {i.e.  the  one  which  has  vivid  impressions,)  will  be  more 
intimately  blended  than  in  a  differently  formed  mind?  If 
this  suggestion  has  any  foundation  in  truth,  it  leads  to  an 
inference  not  unimportant ;  that  when  nature  has  endowed  an 
individual  with  great  original  susceptibility,  he  will  probably 
be  distinguished  by  fondness  for  natural  history,  a  relish  for 
the  beautiful  and  great,  and  moral  enthusiasm ;  where  there  is 
but  a  mediocrity  of  sensibility,  a  love  of  science,  of  abstract 
truth,  with  a  deficiency  of  taste  and  of  fervour,  is  likely  to  be 
the  result/^ 

We  see  from  this  example,  that  when  the  general  laws  of 
mind  are  more  accurately  known,  and  above  all,  more  skilfully 
applied  to  the  detailed  explanation  of  mental  peculiarities, 
they  will  account  for  many  more  of  those  peculiarities  than 
is  ordinarily  supposed.  Unfortunately  the  reaction  of  the  last 
and  present  generation  against  the  philosophy  of  the  eighteenth 
century  has  produced  a  very  general  neglect  of  this  great  de- 
partment of  analytical  inquiry;  of  which,  consequently,  the 
recent  progress  has  been  by  no  means  proportional  to  its  early 
promise.  The  majority  of  those  who  speculate  on  human 
nature,  prefler  dogmatically  to  assume  that  the  mental  dif- 
ferences which  they  perceive,  or  think  they  perceive,  among 
human  beings,  are  ultimate  facts,  incapable  of  being  either 
explained  or  altered,  rather  than  take  the  trouble  of  fitting 
themselves,  by  the  requisite  processes  of  thought,  for  referring 
those  mental  differences  to  the  outward  causes  by  which  they 
are  for  the  most  part  produced,  and  on  the  removal  of  which 
they  would  cease  to  exist.  The  German  school  of  metaphy- 
sical speculation,  which  has  not  yet  lost  its  temporary  pre- 
dominance in  European  thought,  has  had  this  among  many 
other  injurious  influences :  and  at  the  opposite  extreme  of  the 
psychological  scale,  no  writer,  either  of  early  or  of  recent  date, 
is  chargeable  in  a  higher  degree  with  this  aberration  from  the 
true  scientific  spirit,  than  M.  Comte. 
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It  is  certain  that^  in  human  beings  at  leasts  difiPerences  in 
education  and  in  outward  circumstances  are  capable  of  afford- 
ing an  adequate  explanation  of  by  far  the  greatest  portion  of 
character;  and  that  the  remainder  may  be  in  great  part 
accounted  for  by  physical  differences  in  the  sensations  pro- 
duced in  different  individuals  by  the  same  external  or  internal 
cause.  There  are,  however,  some  mental  facts  which  do  not  \ 
seem  to  admit  of  these  modes  of  explanation.  Such,  to  take 
the  strongest  case,  are  the  various  instincts  of  animals,  and 
the  portion  of  human  nature  which  corresponds  to  those 
instincts.  No  mode  has  been  suggested,  even  by  way  of 
hypothesis,  in  which  these  can  receive  any  satisfactory,  or  ^ 
even  plausible,  explanation  from  psychological  causes  alone ; 
and  there  is  great  reason  to  think  that  they  have  as  positive, 
and  even  as  direct  and  immediate,  a  connexion  with  physical ' 
conditions  of  the  brain  and  nerves,  as  any  of  our  mere  sensa- 
tions have.  A  supposition  which  (it  is  perhaps  not  superfluous 
to  add)  in  no  way  conflicts  with  the  indisputable  fact,  that 
these  instincts  may  be  modified  to  any  extent,  or  entirely  con- 
quered, in  human  beings,  and  to  no  inconsiderable  extent 
even  in  some  of  the  domesticated  animals,  by^other  mental 
influences,  and  by  education. 

Whether  organic  causes  exercise  a  direct  influence  over 
any  other  classes  of  mental  phenomena,  is  hitherto  as  far  from 
being  ascertained,  as  is  the  precise  nature  of  the  organic  con- 
ditions even  in  the  case  of  instincts.  The  physiology,  how- 
ever, of  the  brain  and  nervous  system  is  in  a  state  of  such 
rapid  advance,  and  is  continually  bringing  forth  such  new  and 
interesting  results,  that  if  there  be  really  a  connexion  between 
mental  peculiarities  and  any  varieties  cognizable  by  our  senses 
in  the  structure  of  the  cerebral  and  nervous  apparatus,  the 
nature  of  that  connexion  is  now  in  a  fair  way  of  being  found 
out.  The  latest  discoveries  in  cerebral  physiology  appear  to 
have  proved,  that  any  such  connexion  which  may  exist  is  of  a 
radically  different  character  from  that  contended  for  by  Gall 
and  his  followers,  and  that  whatever  may  hereafter  be  found 
to  be  the  true  theory  of  the  subject,  phrenology  at  least  is  \ 
untenable. 


CHAPTER  V. 


OF    ETHOLOaV^    OB   THE    SCIENCE    OP  THE    FORMATIOBT 
OP   CHARACTER. 

§  1.  The  laws  of  mind  as  characterized  in  the  preceding 
chapter,  compose  the  universal  or  abstract  portion  of  the 
philosophy  of  human  nature ;  and  all  the  truths  of  common 
experience,  constituting  a  practical  knowledge  of  mankind, 
must,  to  the  extent  to  which  thej  are  truths,  be  results  or 
consequences  of  these.  Such  familiar  maxims,  when  collected 
d,  posteriori  from  observation  of  life,  occupy  amoog  the  truths 
of  tlie  science  the  place  of  what,  in  our  analysis  of  Induction, 
have  so  often  been  spoken  of  under  the  title  of  Empirical 
•Laws. 

An  Empirical  Law  (it  will  be  remembered)  is  an  unifor- 
mity, whether  of  succession  or  of  coexistence,  which  holds  true 
in  all  instances  within  our  limits  of  observation,  but  is  not  of 
a  nature  to  afford  any  assurance  that  it  would  hold  beyond 
those  limits ;  either  because  the  consequent  is  not  really  the 
effect  of  the  antecedent,  but  forms  part  along  with  it  of  a 
chain  of  effects,  flowing  from  prior  causes  not  yet  ascertained  ; 
or  because  there  is  ground  to  believe  that  the  sequence 
(though  a  case  of  causation)  is  resolvable  into  simpler 
sequences,  and,  depending  therefore  on  a  concurrence  of 
several  natural  agencies,  is  exposed  to  an  unknown  multi- 
tude of  possibilities  of  counteraction.  In  other  words,  an 
empirical  law  is  a  generalization,  of  which,  not  content  with 
finding  it  true,  we  are  oblij^ed  to  ssk,  why  is  it  true  ?  knowing 
that  its  truth  is  not  absolute,  but  dependent  on  some  more 
general  conditions,  and  that  it  can  only  be  relied  on  in  so 
far  as  there  is  ground  of  assurance  that  those  conditions  are 
realized. 

Now,  the  observations  concerning  human  affairs  collected 
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from  common  experience^  are  precisely  of  thifi  nature.  Even 
if  they  were  universally  and  exactly  true  within  the  bounds  of 
experience^  which  they  never  are^  still  thej  are  not  the  ulti- 
mate laws  of  human  action ;  they  are  not  the  principles  of 
human  nature^  but  results  of  those  principles  under  the  cir- 
cumstances in  which  mankind  have  happened  to  be  placed. 
When  the  Psalmist  "  said  in  his  haste  that  all  men  are  liars^^' 
he  enunciated  what  in  some  ages  and  countries  is  borne  out  by 
ample  experience ;  but  it  is  not  a  law  of  man^s  nature  to  lie ; 
th<»ugh  it  is  one  of  the  consequences  of  the  laws  of  human 
nature^  that  lying  is  nearly  universal  when  certain  external 
circumstances  exist  univefrsally^  especially  circumstances  pro- 
ductive of  habitual  distrust  and  fear.  When  the  character  of 
Uie  old  is  asserted  to  be  cautious^  and  of  the  young  impetuous^ 
this,  again^  is  but  an  empirical  law ;  for  it  is  not  because  of 
their  youth  that  the  young  are  impetuous^  nor  because  of  their 
age  that  the  old  are  cautious.  It  is  chiefly^  if  not  wholly, 
because  the  old,  during  their  many  years  of  life,  have  generally 
had  much  experience  of  its  various  evils,  and  having  suffered 
or  seen  others  suffer  much  from  incautious  exposure  to  them, 
have  acquired  associations  favourable  to  circumspection :  while 
the  young,  as  well  from  the  absence  of  similar  experience  as 
from  the  greater  strength  of  the  inclinations  which  urge  them 
to  euterprise,  engage  themselves  in  it  more  readily.  Here, 
then,  is  the  explanation  of  the  empirical  law;  here  are  the 
conditions  which  ultimately  determine  whether  the  law  holds 
good  or  not.  If  an  old  man  has  not  been  oftener  than  most 
young  men  in  contact  with  danger  and  difficulty,  he  will  be 
equally  incautious :  if  a  youth  has  not  stronger  inclinations 
than  an  old  man,  he  probably  will  be  as  little  enterprising. 
The  empirical  law  derives  whatever  truth  it  has,  from  tlie) 
causal  laws  of  which  it  is  a  consequence.  If  we  know  those 
laws,  we  know  what  are  the  limits  to  the  derivative  law :  while, 
if  we  have  not  yet  accounted  for  the  empirical  law — if  it  rests 
only  on  observation — there  is  no  safety  in  applying  it  far 
be}  ond  the  limits  of  time,  place,  and  circumstance,  in  which 
the  observations  were  made. 

The  really  scientific  truths,  then,  are  not  these  empirical 
VOL.  II.  29 
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laws,  but  the  causal  laws  which  explain  them.  The  eiDpincal 
laws  of  those  phenomena  which  depend  on  known  causes,  and 
of  which  a  general  theory  can  therefore  be  constructed,  have, 
whatever  may  be  their  value  in  practice,  no  other  function  in 
science  than  that  of  verifying  the  conclusions  of  theory.  Still 
more  must  this  be  the  case  when  most  of  the  empirical  laws 
amount,  even  within  the  limits  of  observation,  only  to  approxi- 
mate generalizations. 

§  2.  This  however  is  not,  so  much  as  is  sometimes  sup- 
posed, a  peculiarity  of  the  sciences  called  moral.  It  is  only 
in  the  simplest  branches  of  science  that  empirical  laws  are 
ever  exactly  true;  and  not  always  in  those.  Astronomy,  ibr 
example,  is  the  simplest  of  all  the  sciences  which  explain,  in 
the  concrete,  the  actual  course  of  natural  events.  The  causes 
or  forces,  on  which  astronomical  phenomena  depend,  are  fewer 
in  number  than  those  which  determine  any  other  of  the  great 
phenomena  of  nature.  Accordingly,  as  each  effect  results 
from  the  conflict  of  but  few  causes,  a  great  degree  of  regularity 
and  uniformity  might  be  expected  to  exist  among  the  effects ; 
and  such  is  really  the  case :  they  have  a  fixed  order,  and 
return  in  cycles.  But  propositions  which  should  express,,  with 
absolute  correctness,  all  the  successive  positions  of  a  planet 
until  the  cycle  is  completed,  would  be  of  almost  nnmanageable 
complexity,  and  could  be  obtained  from  theory  alone.  The 
generalizations  which  can  be  collected  on  the  subject  from 
direct  observation,  even  such  as  Kepler's  law,  are  mere  ap- 
proximations :  the  planete,  owing  to  their  perturbations  by 
one  another,  do  not  move  in  exact  ellipses.  Thus  even  in 
astronomy,  perfect  exactness  in  the  mere  empirical  laws  is  not 
to  be  looked  for ;  much  less,  then,  in  more  complex  subjects 
of  inquiry. 

The  same  example  shows  how  little  can  be  inferred  against 
the  universality  or  even  the  simplicity  of  the  ultimate  laws, 
from  the  impossibility  of  establishing  any  but  approximate 
empirical  laws  of  the  effects.  The  laws  of  causation  according 
to  which  a  class  of  phenomena  are  produced  may  be  very  few 
and  simple,  and  yet  the  effects  themselves  may  be  so  various 
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and  complicated  that  it  shall  be  iraposBible  to  trace  any 
regularity  whatever  completely  through  them.  For  the  phe- 
nomena in  question  may  be  of  an  eminently  modifiable 
character;  insomuch  that  innumerable  circumstances  are 
capable  of  influencing  the  effect,  although  they  may  all  do  it 
according  to  a  very  small  number  of  laws.  Suppose  that  all 
which  passes  in  the  mind  of  man  is  determined  by  a  few  simple 
laws :  stilly  if  those  laws  be  such  that  there  is  not  one  of  the 
facts  surrounding  a  hiiman  being,  or  of  the  events  which 
happen  to  him^  that  does  not  inflaence  in  some  mode  or  degree 
his  subsequent  mental  history,  and  if  the  circumstances  of  dif- 
ferent human  beings  are  extremely  different,  it  will  be  no  won- 
der if  very  few  propositions  can  be  made  respecting  the  details 
of  their  conduct  or  feelings,  which  will  be  true  of  all  mankind. 
Now,  without  deciding  whether  the  ultimate  laws  of  our 
mental  nature  are  few  or  many,  it  is  at  least  certain  that  they 
are  of  the  above  description.  It  is  certain  that  our  mental 
states,  and  our  mental  capacities  and  susceptibilities^  are 
modified,  either  for  a  time  or  permanently,  by  everything 
which  happens  to  us  in  life.  Considering  therefore  how 
much  these  modifying  causes  differ  in  the  case  of  any  two 
individuals,  it  would  be  unreasonable  to  expect  that  the 
empirical  laws  of  the  human  mind,  the  generalizations  which 
can  be  made  respecting  the  feelings  or  actions  of  mankind 
without  reference  to  the  jcauses  that  determine  them,  should 
be  anything  but  approximate  generalizations.  They  are  the 
common  wisdom  of  common  life,  and  as  such  are  invaluable ; 
especially  as  they  are  mostly  to  be  applied  to  cases  not  very 
dissimilar  to  those  from  which  they,  were  collected.  But 
when  maxims  of  this  sort,  collected  from  Englishmen,  come 
to  be  applied  to  Frenchmen,  or  when  those  collected  from  the 
present  day  are  applied  to  past  or  future  generations,  they  are 
apt  to  be  very  much  at  fiiult.  Unless  we  have  resolved  the 
empirical  law  into  the  laws  of  the  causes  on  which  it  depends, 
and  ascertained  that  those  causes  extend  to  the  case  which  we 
have  in  view,  there  can  be  no  reliance  placed  in  our  inferences. 
For  every  individual  is  surrounded  by  circumstances  different 
from  those  of  every  other  individual ;  every  nation  or  genera- 
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tion  of  mankind  from  every  other  nation  or  generation :  and 
none  of  these  differences  are  without  their  influence  in  forming 
a  different  type  of  character.  There  is,  indeed,  also  a  certain 
general  resemblance;  but  pecnliarities  of  circumstances  are 
continually  constituting  exceptions  even  to  the  propositions 
which  are  true  in  the  great  majority  of  cases. 

Altliough,  however,  there  is  scarcely  any  mode  of  feeling 
or  conduct  which  is,  in  the  absolute  sense,  common  to  all 
mankind;  and  though  the  generalizations  which  assert  that 
any  given  variety  of  conduct  or  feeling  will  be  found  univer- 
sally, (however  nearly  they  may  approximate  to  truth  within 
given  limits  of  observatiou,)  will  be  considered  as  scientific 
propositions  by  no  one  who  is  at  all  familiar  with  scientific 
investigation ;  yet  all  modes  of  feeling  and  conduct  met  with 
among  mankind  have  causes  which  produce  them;  and  in  the 
propositions  which  assign  those  causes,  will  be  found  the 
explanation  of  the  empirical  laws,  and  the  limiting  principle 
of  our  reliance  on  them.  Human  beings  do  not  all  feel  and 
act  alike  in  the  same  circumstances;  but  it  is  possible  to 
,  determine  what  makes  one  person,  in  a  given  position,  feel 
'  or  act  in  one  way,  another  in  another ;  how  any  given  mode 
of  feeling  and  conduct,  compatible  with  the  general  laws 
]  (physical  and  mental)  of  human  nature,  has  been,  or  may  be, 
i  formed.  In  other  words,  mankind  have  not  one  universal 
character,  but  there  exist  universal  laws  of  the  Formation  of 
Character.  And  since  it  is  by  these  laws,  combined  with  the 
facts  of  each  particular  case,  that  the  whole  of  the  pheno- 
mena of  human  action  and  feeling  are  produced,  it  is  on 
these  that  every  rational  attempt  to  construct  the  science  of 
human  nature  in  the  concrete,  and  for  practical  purposes, 
must  proceed. 

§  3.  The  laws,  then,  of  the  formation  of  character  being 
the  principal  object  of  scientific  inquiry  into  human  nature ; 
it  remains  to  determine  the  method  of  investigation  best 
fitted  for  ascertaining  them.  And  the  logical  principles 
according  to  which  this  question  is  to  be  decided,  must  be 
those  which  preside  over  every  other  attempt  to  investigate 
the  laws  of  very  complex  phenomena.     For  it  is  evident  that 


fiTHOLOGY.  458 

l^oth  the  character  of  any  human  beings  and  the  aggregate  of 
the  circumstances  by  which  that  character  has  been  formetl^ 
are  facts  of  a  high  order  of  complexity.  Now  to  such  cases 
we  h^ve  seen  that  the  Deductive  Method^  setting  out  from 
general  laws,  and  verifying  their  consequences  by  specific 
experience,  is  alone  applicable.  The  grounds  of  this  great 
logical  doctrine  have  formerly  been  stated  :  and  its  truth  will 
derive  additional  support  from  a  brief  examination  of  the 
specialities  of  the  present  case. 

There  are  only  two  modes  in  which  laws  of  nature  can  be 
ascertained  :  deductively,  and  experimentally  :  including  under 
the  denomination  of  experimental  inquiry,  observation  as  well 
as  artificial  experiment.  Are  the  laws  of  the  formation  of 
character  susceptible  of  a  satisfactory  investigation  by  the 
method  of  experimentation  ?  Evidently  not ;  because,  even  if 
we  suppose  unlimited  power  of  varying  the  experiment,  (which 
is  abstractedly  possible,  though  no  one  but  an  oriental  despot 
has  that  power,  or  if  he  had,  would  probably  be  disposed  to 
exercise  it,)  a  still  more  essential  condition  is  wanting;  the  power 
of  performing  any  of  the  experiments  with  scientific  accuracy. 

The  iustances  requisite  for  the  prosecution  of  a  directly 
experimental  inquiry  into  the  formation  of  character,  would 
be  a  number  of  human  beings  to  bring  up  and  educate,  from 
infancy  to  mature  age.  And  to  perform  any  one  of  these  ^ 
experiments  with  scientific  propriety,  it  would  be  necessary 
to  know  and  record  every  sensation  or  impression  received 
by  the  young  pupil  from  a  period  long  berore  it  could  speak ; 
including  its  own  notions  respecting  the  sources  of  all  those 
sensations  and  impressions.  It  is  not  only  impossible  to  do 
this  completely,  but  even  to  do  so  much  of  it  as  should  con« 
stitute  a  tolerable  approximation.  One  apparently  trivial 
circumstance  which  eluded  our  vigilance,  might  let  in  a  train 
of  impressions  and  associations  suflScient  to  vitiate  the  expe- 
riment as  an  authentic  exhibition  of  the  effects  flowing  from 
given  causes.  No  one  who  has  sufficiently  reflected  on  educa* 
tion  is  ignorant  of  this  truth  :  and  whoever  has  not,  will  find 
it  most  instructively  illustrated  in  the  writings  of  Rousseau 
and  Helvetius  on  that  great  subject.- 

Under  this  impossibility  of  studying  the  laws  of  the  for- 
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mation  of  character  by  experiments  purposely  contrived  to 
elucidate  them,  there  remains  the  resource  of  simple  observa- 
tion. But  if  it  be  impossible  to  ascertain  the  influencing 
circumstances  with  any  approach  to  completeness  even  when 
we  have  the  shaping  of  them  ourselves,  much  more  impossible 
is  it  when  the  cases  are  further  removed  from  our  observation, 
and  altogether  out  of  our  control.  Consider  the  diflBculty  of 
the  very  first  step — ^f  ascertaining  what  actually  is  the  cha- 
racter of  the  individual,  in  each  particular  case  that  we 
examine.  There  is  hardly  any  person  living,  concerning  some 
essential  part  of  whose  character  there  are  not  differences  of 
opinion  even  among  his  intimate  acquaintances :  and  a  single 
action,  or  conduct  continued  only  for  a  short  time,  goes  a  very 
little  way  towards  ascertaining  it.  We  can  only  make  our 
observations  in  a  rough  way,  and  en  masse  ;  not  attempting  to 
ascertain  completely  in  any  ^iven  instance,  what  character  has 
been  formed,  and  still  less  by  what  causes ;  but  only  observing 
in  what  state  of  previous  circumstances  it  is  found  that  certain 
marked  mental  qualities  or  deficiencies  oftenest  exist.  These 
conclusions,  besides  that  they  are  mere  approximate  generaliza- 
tions, deserve  no  reliance,  even  as  such,  unless  the  instances 
are  sufficiently  numerous  to  eliminate  not  only  chance,  bnt 
every  assignable  circumstance  in  which  a  number  of  the  cases 
examined  may  haj)pen  to  have  resembled  one  another.  So 
numerous  and  various,  too,  are  the  circumstances  which  form 
individual  character,  that  the  consequence  of  any  particular 
combination  is  hardly  ever  some  definite  and  strongly  marked 
character,  always  found  where  that  combination  exists,  and 
not  otherwise.  What  is  obtained,  even  after  the  most  exten- 
sive and  accurate  observation,  is  merely  a  comparative  result ; 
as  for  example,  that  in  a  given  number  of  Frenchmen,  taken 
indiscriminately,  there  will  be  found  more  persons  of  a  par- 
ticular mental  tendency,  and  fewer  of  the  contrary  tendency, 
than  among  an  equal  number  of  Italians  or  English,  similarly 
taken ;  or  thus :  of  a  hundred  Frenchmen  and  an  equal  number 
of  Englishmen,  fairly  selected,  and  atrranged  according  to  the 
degree  in  which  they  possess  a  particular  mental  charao- 
teristic,  each  number,  I,  2,  3,  &c.,  of  the  one  series  will  be 
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found  to  possess  more  of  that  characteristic  than  the  corre- 
sponding number  of  the  other.  Since,  therefore,  the  com- 
parison is  not  one  of  kinds,  but  of  ratios  and  degrees ;  and  since 
in  proportion  as  the  diflPerences  are  slight,  it  requires  a  greater 
number  of  instances  to  eliminate  chance;  it  cannot  often 
happen  to  any  one  to  know  a  sufficient  number  of  cases  with 
the  accuracy  requisite  for  making  the  sort  of  comparison  last 
mentioned;  less  than  which,  however,  would  not  constitute  a 
real  induction.  Accordingly  there  is  hardly  one  current  \ 
opinion  respecting  the  characters  of  nations,  classes,  or  de- 
scriptions of  persons,  which  is  universally  acknowleged  as  i 
indisputable.* 

And  finally,  if  we  could  even  obtain  by  way  of  experiment 
a  much  more  satisfactory  assurance  of  these  generalizations 
than  is  really  possible,  they  would  still  be  only  empirical 
laws.  They  would  show,  indeed,  that  there  was  some  con- 
nexion between  the  type  of  character  formed,  and  the  circum- 
stances existing  in  the  case;  but  not  what  the  precise 
connexion  was,  nor  to  which  of  the  peculiarities  of  those 
circumstances  the  eflfect  was  really  owing.     They  could  only. 


*  The  most  fayourable  cases  for  making  such  approximate  generalizations 
»re  what  may  be  termed  collective  instances ;  where  we  are  fortunately  enabled 
to  see  the  whole  class  respecting  which  we  are  inquiring,  in  action  at  once ; 
and,  from  the  qualities  displayed  by  the  collective  body,  are  able  to  judge  what 
must  be  the  qualities  of  the  minority  of  the  individuals  composing  it.    Thus 
the  character  of  a  nation  is  shown  in  its  acts  as  a  nation ;  not  so  much  in  the 
acts  of  its  government,  for  those  are  much  influenced  by  other  causes ;  but  in 
the  current  popuhtf  ma.xi|ni>  and  other  marks  of  the  general  direction  of  public    I 
opinion  ;  in  the  charzMster  of  the  persons  or  writings  that  are  held  in  permanent    I 
esteem  or  admiration  ;  in  laws  and  institutions,  so  far  as  they  are  the  work  of 
the  nation  itself,  or  are  acknowledged  and  supported  by  it ;  and  so  forth.    But 
even  here  there  is  a  lai^e  margin  of  doubt  and  uncertainty.     These  things  are 
liable  to  be  influenced  by  many  circumstances  :  they  are  partly  determine  i  by 
the  distinctive  qualities  of  that  nation  or  body  of  persons,  but  partly  also  by 
external  causes  which  would  influence  any  other  body  of  persons  in  the  same 
manner.    In  order,  therefore,  to  make  the  experiment  really  complete,  we 
ought  to  be  able  to  try  it  without  rariatiou  upon  other  nations :  to  try  how 
Englishmen  would  act  or  feel  if  placed  in  the  same  circumstances  in  which 
we  have  supposed  Frenchmen  to  be  placed ;  to  apply,  in  short,  the  Method  of 
Difference  as  well  as  that  of  Agreement.    Now  these  experiments  we  oannpt 
try,  nor  evea  approximate  to. 
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therefore,  be  received  as  results  of  causation^  reqairing  to  be 
resolved  into  the  general  laws  of  the  causes  :  until  the  deter- 
mination of  which^  we  could  not  judge  within  what  limits 
the  derivative  laws  might  serve  as  presumptions  in  cases  jet 
unknown^  or  even  be  depended  on  as  permanent  in  the  very 
cases  from  which  they  were  collected.  The  French  people 
had,  or  were  supposed  to  have,  a  certain  national  character : 
but  they  drive  out  their  royal  family  aad  aristocracy,  alter 
their  institutions^  pass  through  a  series  of  extraordinary 
events  for  the  greater  part  of  a  century,  and  at  the  end  of  that 
time  their  character  is  found  to  have  undergone  important 
changes.  A  long  list  of  mental  and  moral  differences  are 
observed,  or  supposed  to  exist  between  men  and  women :  but 
at  some  future,  and,  it  may  be  hoped,  not  distant  period,  equal 
freedom  and  an  equally  independent  social  position  come  to 
be  possessed  by  both,  and  their  differences  of  character  are 
either  removed  or  totally  altered. 

But  if  the  differences  which  we  think  we  observe  between 
French  and  English,  or  between  men  and  women,  can  be  con- 
nected with  more  general  laws ;  if  they  be  such  as  might  be 
expected  to  be  produced  by  the  differences  of  government, 
former  customs,  and  physical  peculiarities  in  the  two  nations^ 
and  by  the  diversities  of  education,  occupations,  personal 
independence,  and  social  privileges,  and  whatever  original  dif- 
ferences there  may  be  in  bodily  strength  and  nervous  sensi- 
bility between  the  two  sexes ;  then,  indeed,  the  coincidence 
of  the  two  kinds  of  evidence  justifies  us  in  believing  that  we 
have  both  reasoned  rightly  and  observed  rightly.  Our  obser- 
vation, though  not  sufficient  as  proof,  is  ample  as  verification. 
And  having  ascertained  not  only  the  empirical  laws,  but 
the  causes,  of  the  peculiarities,  we  need  be  under  no  difficulty 
in  judging  how  far  they  may  be  expected  to  be  perma- 
nent, or  by  what  circumstances  they  would  be  modified  or 
destroyed. 

§  4.  Smce,  then,  it  is  impossible  to  obtain  really  accu- 
rate propositions  respecting  the  formation  of  character  from 
observation  and  experiment  alone,  we  are  driven  perforce 
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to  that  which,  even  if  it  had  not  been  the  indispensable, 
would  have  been  the  most  perfect,  mode  of  investigation, 
and  which  it  is  one  of  the  principal  aims  of  philosophy  to 
extend;  namely,  that  which  tries  its  experiments  not  on  the 
complex  facts,  but  on  the  simple  ones  of  which  they  are 
compounded ;  and  after  ascertaining  the  laws  of  the  causes, 
the  composition  of  which  gives  rise  to  the  complex  pheno- 
mena, then  considers  whether  these  will  not  explain  and 
account  for  the  approximate  generalizations  which  have  been 
framed  empirically  respecting  the  sequences  of  those  complex 
phenomena.  The  laws  of  the  formation  of  character  are, 
in  short,  derivative  laws,  resulting  from  the  general  laws  of 
mind ;  and  are  to  be  obtained  by  deducing  them  from  those 
general  laws ;  by  supposing  any  given  set  of  circumstances, 
and  then  considering  what,  according  to  the  laws  of  mind,  will 
be  the  influence  of  those  circumstances  on  the  formation  of 
character. 

A  science  is  thus  formed,  to  which  I  would  propose  to  give 
the  name  of  Ethology,  or  the  Science  of  Character;  from  ^Ooc, 
a  word  more  nearly  corresponding  to  the  term  "  character''  as 
I  here  use  it,  than  any  other  word  in  the  same  language. 
The  name  is  perhaps  etymologically  applicable  to  the  entire 
science  of  our  mental  and  moral  nature;  but  if,  as  is  usual 
and  convenient,  we  employ  the  name  Psychology  for  the  science 
of  the  elementary  laws  of  mind,  Ethology  will  serve  for  the 
ulterior  science  which  determines  the  kind  of  character  pro- 
duced in  conformity  to  those  general  laws,  by  any  set  of  cir- 
cumstances, physical  and  moral.  According  to  this  definition. 
Ethology  is  the  science  which  corresponds  to  the  art  of  educa- 
tion ;  in  the  widest  sense  of  the  term,  including  the  formation 
of  national  or  collective  character  as  well  as  individual.  It 
would  indeed  be  vain  to  expect  (however  completely  the  laws 
of  the  formation  of  character  might  be  ascertained)  that  we 
could  know  so  accurately  the  circumstances  of  any  given  case 
as  to  be  able  positively  to  predict  the  character  that  would  be 
produced  in  that  case.  But  we  must  remember  that  a  degree 
of  knowledge  far  short  of  the  power  of  actual  prediction,  is 
often  of  much  practical  value.    There  may  be  great  power  of 
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iDfluencing  phenomena,  with  a  very  imperfect  knowledge  of 
the  causes  by  which  they  are  in  any  given  instance  determined. 
It  is  enough  that  we  know  that  certain  means  have  a  tendency 
to  produce  a  given  effect,  and  that  others  have  a  tendency  to 
frustrate  it.  When  the  circumstances  of  an  individual  or  of  a 
nation  are  in  any  considerable  degree  under  our  control,  we 
™&y>  ^7  oui^  knowledge  of  tendencies,  be  enabled  to  shape 
those  circumstances  in  a  manner  much  more  favourable  to  the 
ends  we  desire,  than  the  shape  which  they  would  o( themselves 
assume.  This  is  the  limit  of  our  power ;  but  within  this  limit 
the  power  is  a  most  important  one. 

This  science  of  Ethology  may  be  called  the  Exact  Science 
of  Human  Nature ;  for  its  truths  are  not,  like  the  empirical 
laws  which  depend  on  them,  approximate  generalizations,  bat 
real  laws.  It  is,  however,  (as  in  all  cases  of  complex  phe- 
nomena) necessary  to  the  exactness  of  the  propositions,  that 
they  should  be  hypothetical  only,  and  affirm  tendencies,  not 
facts.  They  must  not  assert  that  something  will  always,  or 
certainly,  happen ;  but  only  that  such  and  such  will  be  the 
effect  of  a  given  caime,  so  far  as  it  operates  uncounteracted. 
It  is  a  scientific  proposition,  that  bodily  strength  tends  to 
make  men  courageous;  not  that  it  always  tnakes  them  so: 
that  an  interest  on  one  side  of  a  question  tends  to  bias  the 
judgment;  not  that  it  invariably  does  so:  that  experience 
tends  to  give  wisdom ;  not  that  such  is  always  its  effects 
These  propositions,  being  assertive  only  of  tendencies,  are 
not  the  less  universally  true  because  the  tendencies  may  be 
frustrated. 

§  5.  While  on  the  one  hand  Psychology  is  altogether, 
!or  principally,  a  science  of  observation  and  experiment, 
'Ethology,  as  I  have  conceived  it,  is,  as  I  have  already  re- 
marked, altogether  deductive.  The  one  ascertains  the  simple 
laws  of  Mind  in  general,  the  other  traces  their  operation  in 
complex  combinations  of  circumstances.  Ethology  stands  to 
Psychology  in  a  relation  very  similar  to  that  in  which  the 
various  branches  of  natural  philosophy  stand  to  mechanics. 
The  principles  of  Ethology  are  properly  the  middle  principles, 
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the  axiontafa  media  (as  Bacon  would  have  said)  of  the  science 
of  mind :  as  distinguished,  on  the  one  hand  from  the  empirical 
laws  resulting  from  simple  observation,  and  on  the  other  from 
the  highest  generalizations. 

And   this   seems  a  suitable   place   for  a  logical  remark, 
which,  though  of  general  application,  is  of  peculiar  importance 
in  reference   to  the  present  subject.     Bacon  has  judiciously 
observed  that  the  axiomata  w£dia  of  every  science  principally 
constitute   its  value.      The  lowest  generalizations,  until  ex- 
plained by  and  resolved  into  the  middle  principles  of  which 
they  are  the  consequences,  have  only  the  imperfect  accuracy 
of  empirical  laws ;  while  the  most  general  laws  are  too  general, 
and  include  too  few  circumstances,  to  give  suflScient  indication 
of  what  happens  in  individual  cases,  where  the  circumstances 
are  almost  always  immensely  numerous.     In  the  importance, 
therefore,  which  Bacon  assigns,  in  every  science,  to  the  middle 
principles,  it  is  impossible  not  to  agree  with  him.     But  I  con- 
ceive him  to  have  been  radically  wrong  in  his  doctrine  re-i 
specting  the  mode  in  which  these  axiomata  media  should  bei| 
arrived  at ;  though  there  is  no  one  proposition  laid  down  in 
his  works  for  which  he  has  been  more  extravagantly  eulogized. 
He  enunciates  as  an  uuiveraal  rule,  that  induction  should  pro-, 
ceed  from  the  lowest  to  the  middle  principles,  and  from  those' 
to  the  highest,  never  reversing  that  order,  and  consequently,* 
leaving  no  room  for  the  discovery  of  new  principles  by  way  of  j 
deduction  at  all.     It  is  not  to  be  conceived  that  a  man  of  his 
sagacity   could  have  fallen   into  this  mistake,  if  there   had 
existed  in  his  time,  among  the  sciences  which  treat  of  suc- 
cessive phenomena,  one  single  instance  of  a  deductive  science, 
such  as  mechanics,  astronomy,  optics,  acoustics,  &c.  no>v  are. 
In  those  sciences  it  is  evident  that  the   higher  and   middle 
principles  are  by  no  means  derived ,  from  the  lowest,  but  the 
reverse.     In  some  of  them  the  very  highest  generalizations » 
were  those  earliest  ascertained  with  any  scientific  exactness ; ' 
as,  for  example  (in  mechanics),  the  laws  of  motion.     Those 
general  laws  had  not  indeed  at  first  the  acknowledged  univer- 
sality   which   they  acquired   after   having   been  successfully 
employed  to  explain  many  classes  of  phenomena  to  which  they 
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were  not  originally  seen  to  be  applicable;  as  when  the  laws 
of  motion  were  employed,  in  conjunction  with  other  laws^ 
to  explain  deductively  the  celestial  phenomena.  Still,  the 
fact  remains,  that  the  propositions  which  were  afterwards 
recognised  as  the  most  general  truths  of  the  science,  were,  of 
all  its  accurate  generalizations,  those  earliest  arrived  at. 
Bacon^s  greatest  merit  cannot  therefore  consist,  as  we  are  so 
often  told  that  it  did,  in  exploding  the  vicious  method  pursued 
by  the  ancients  of  flying  to  the  highest  generalizations  first^ 
and  deducing  the  middle  principles  from  them;  since  this 
is  neither  a  vicious  nor  an  exploded,  but  the  universally 
accredited  method  of  modern  science,  and  that  to  which  it 
owes  its  greatest  triumphs.  The  error  of  ancient  speculation 
did  Dot  consist  in  making  the  largest  generalizations  first,  bat 
in  making  them  without  the  aid  or  warrant  of  rigorous  in- 
ductive methods,  and  applying  them  deductively  without  the 
needful  use  of  that  important  part  of  the  Deductive  Method 
termed  Verification. 

The  order  in  which  truths  of  the  various  degrees  of  gene- 
rality should  be  ascertained,  cannot,  I  apprehend,  be  prescribed 
by  any  unbending  rule.  I  know  of  no  maxim  which  can  be 
laid  down  on  the  subject,  but  to  obtain  those  first,  in  respect 
to  which  the  conditions  of  a  real  induction  can  be  first  and 
most  completely  realized.  Now,  wherever  our  means  of  inves- 
tigation can  reach  causes,  without  stopping  at  the  empiric^ 
laws  of  the  effects,  the  simplest  cases  being  those  in  which 
fewest  causes  are  simultaneously  concerned,  will  be  most 
amenable  to  the  inductive  process ;  and  these  are  the  cases 
which  elicit  laws  of  the  greatest  comprehensiveness.  In  every 
science,  therefore,  which  has  reached  the  stage  at  which  it 
becomes  a  science  of  causes,  it  will  be  usual  as  well  as  desirable 
first  to  obtain  the  highest  generalizations,  and  then  deduce 
the  more  special  ones  from  them.  Nor  can  I  discover  any 
foundation  for  the  Baconian  maxim,  so  much  extolled  by 
subsequent  writers,  except  this :  That  before  we  attempt  to 
explain  deductively  from  more  general  laws  any  new  class  of 
phenomena,  it  is  desirable  to  have  gone  as  far  as  is  practicable 
in  ascertaining  the  empirical  laws  of  those  phenomena;  so 
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as  to  compare  the  results  of  deduction,  not  with  one  individual 
instance  after  another^  but  with  general  propositions  ex- 
pressive of  the  points  of  agreement  which  have  been  found 
among  many  instances.  For  if  Newton  had  been  obliged  to 
verify  the  theory  of  gravitation,  not  by  deducing  from  it 
Kepler's  laws,  but  by  deducing  all  the  observed  planetary 
positions  which  had  served  Kepler  to  establish  those  laws,  the 
Newtonian  theory  would  probably  never  have  emerged  from 
the  state  of  an  hypothesis.* 

The  applicability  of  these  remarks  to  the  special  case  under 
consideration,  cannot  admit  of  question.  The  science  of  the 
formation  of  character  is  a  science  of  causes.  The  subject  is 
one  to  which  those  among  the  canons  of  induction,  by  which 
laws  of  causation  are  ascertained,  can  be  rigorously  applied. 
It  is,  therefore,  both  natural  and  advisable  to  ascertain  the 
simplest,  which  are  necessarily  the  most  general,  laws  of 
causation  first,  and  to  deduce  the  middle  principles  from 
them.  In  other  words,  Ethology,  the  deductive  science,  is 
a  system  of  corollaries  from  Psychology,  the  experimental 
science. 

§  6.  Of  these,  the  earlier  alone  has  been,  as  yet,  really 
conceived  or  studied  as  a  science ;  the  other.  Ethology,  is  still 

*  ttj*^  which,"  says  Dr.  Whewell,  "we  may  add,  that  it  is  certain  from 
the  history  of  the  subject,  that  in  that  case  the  hypothesis  would  never  have 
been  framed  at  all. 

Dr.  Whewell  {PhUotopky  of  Discovery,  pp.  277—282)  defends  Bacon's  rule 
against  the  preceding  strictures.  But  his  defence  consists  only  in  asserting  and 
exemplifying  a  proposition  which  I  had  myself  stated,  viz.  that  though  the 
largest  generalizations  may  be  the  earliest  made,  they  are  not  at  first  seen  in 
their  entire  generality,  but  acquire  it  by  degrees,  as  they  are  found  to  explain 
one  class  aiter  another  of  phenomena.  The  laws  of  motion,  for  example,  were 
not  known  to  extend  to  the  celestial  regions,  until  the  motions  of  the  celestial 
bodies  had  been  deduced  from  them.  This  however  does  not  in  any  way  affect 
the  fact,  that  the  middle  principles  of  astronomy,  the  central  force  for  example, 
and  the  law  of  the  inverse  square,  could  not  have  been  disoovered,  if  the  laws 
of  motion,  which  are  so  much  more  universal,  had  not  been  known  first.  On 
Bacon's  system  of  step  by-step  generalization,  it  would  be  impossible  in  any 
science  to  ascend  higher  than  the  empirical  laws ;  a  remark  which  Dr. 
IVheweirs  own  Inductive  Tables,  referred  to  by  him  in  support  of  his  argu- 
ment»  amply  bear  out. 
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to  be  created.     But  its  creation  has  at  length  become  practi- 
cable..   The  empirical  laws^  destined  to  verify  its  deductions^ 
have  been  formed  in  abundance  by  every  successive  age   of 
humanity ;  and  the  premises  for  the  deductions  are  now  suflB- 
ciently  complete.     Excepting  the  degree  of  uncertainty  which 
still  exists  as  to  the  extent  of  the  natural  differences  of  indi« 
vidual  minds^  and  the  physical  circumstances  on  which  these 
may  be  dependent^  (considerations  which  are    of  secondary 
importance  when  we  are  considering  mankind  in  the  average, 
or  en  masse,)  I  believe  most  competent  judges  will  agree  that 
the  general  laws  of  the  different  constituent  elements  of  human 
nature  are  even  now  sufficiently  understood^  to  render  it  pos- 
sible for  a  competent  tliinker  to  deduce  from  those  laws  with 
a  considerable  approach  to  certainty^  the  particular  type  of 
character  which  would  be  formed,  in  mankind  generally,  by 
any  assumed  set  of  circumstances.     A  science  of  Ethology, 
founded  on  the  laws  of  Psychology,    is   therefore   possible; 
though  little  has  yet  been  done,  and  that  little  not  at  all  sys- 
tematically, towards  forming  it.      The  progress  of  this  im- 
portant but  most  imperfect  science  will  depend  on  a  double 
process :  first,  that  of  deducing  theoretically  the  ethological 
consequences  of  particular  circumstances  of  position,  and  com- 
paring them  with  the  recognised  results  of  common  experience; 
and  secondly,  the  reverse  operation ;  increased  study  of  the 
varioui<  types  of  human  nature  that  are  to  be  found  in  the 
world :    conducted  by  persons  not  only  capable  of  analysing 
and  recording  the  circumstances  in  which  these  types  severally 
prevail,  but  also  sufficiently    acquainted    with    psychological 
laws,  to  be  able  to  explain  and  account  for  the  characteristics 
of  the  type,  by  the  peculiarities  of  the  circumstances  :  the  resi- 
duum alone,  when  there  proves  to  be  any,  being  set  down  to 
the  account  of  congenital  predispositions. 

For  the  experimental  or  a  posteriori  part  of  this  process, 
the  materials  are  continually  accumulating  by  the  observation 
of  mankind.  So  far  as  thought  is  concerned,  the  great  pro- 
blem of  Ethology  is  to  deduce  the  requisite  middle  principles 
from  the  general  laws  of  Psychology.  The  subject  to  be 
studied  is,  the  origin  and  sources  of  all  those  qualities  in 
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human  beinnrs  which  are  interesting  to  us,  either  as  facts  to  be 
produced,  to  be  avoided,  or  merely  to  be  understood  :  and  the 
object  is,  to  determine,  from  the  general  laws  of  mind,  com- 
bined with  the  general  position  of  our  species  in  the  universe, 
what  actual  or  possible  combinations  of  circumstances  are 
capable  of  promoting  or  of  preventing  the  production  of  those 
qualities.  A  science  which  possesses  middle  principles  of  this 
kind,  arranged  in  the  order,  not  of  causes,  but  of  the  effects 
which  it  is  desirable  to  produce  or  to  prevent,  is  duly  prepared 
to  be  the  foundatioti  of  the  corresponding  Art.  And  when 
Ethology  shall  be  thus  prepared,  practical  education  will  be 
the  mere  transformation  of  those  principles  into  a  parallel 
system  of  precepts,  and  the  adaptation  of  these  to  the  sum  total 
of  the  individual  circumstances  which  exist  in  each  particular 
case. 

It  is  hardly  necessary  again  to  repeat,  that,  as  in  every 
other  deductive  science,  verification  ct  posteriori  must  proceed 
pari  passu  with  deduction  d  priori.  The  inference  given  by 
theory  as  to  the  type  of  character  which  would  be  formed  by 
any  given  circumstances,  must  be  tested  by  specific  experience 
of  those  circumstances  whenever  obtainable ;  and  the  conclu- 
sions of  the  science  as  a  whole,  must  undergo  a  perpetual 
verification  and  correction  from  the  general  remarks  afforded 
by  common  experience  respecting  human  nature  in  our  own 
age,  and  by  history  respecting  times  gone  by.  The  conclu- 
sions of  theory  cannot  be  trusted,  unless  confirmed  by  obser- 
vation ;  nor  those  of  observation,  unless  they  can  be  affiliated 
to  theory,  by  deducing  them  from  the  laws  of  human  nature^ 
and  from  a«close  analysis  of  the  circumstances  of  the  parti- 
cular situation.  It  is  the  accordance  of  these  two  kinds  of 
evidence  separately  taken — ^the  consilience  of  d  priori  reason- 
ing and  specific  experience — which  forms  the  only  sufficient 
ground  for  the  principles  of  any  science  so  "  immersed  in 
matter,^'  dealing  with  such  complex  and  concrete  phenomena^ 
as  Ethology. 


CHAPTER  VI. 


GENERAL    CONSIDERATIONS    ON   THE    SOCIAL    SCIENCE. 

§.  1.  Next  after  the  science  of  individaal  man,  conies  the 
science  of  man  in  society :  of  the  actions  of  collective  masses 
of  mankind,  and  the  various  phenomena  which  constitute  social 
life. 

If  the  formation  of  individual  character  is  already  a  com- 
plex subject  of  study,  this  subject  must  be,  in  appearance  at 
least,  still  more  complex;  because  the  number  of  concurrent 
causes,  all  exercising  more  or  less  influence  on  the  total 
effect,  is  greater,  in  the  proportion  in  which  a  nation,  or  the 
species  at  large,  exposes  a  larger  surface  to  the  operation  of 
agents,  psychological  and  physical,  than  any  single  individual. 
If  it  was  necessary  to  prove,  in  opposition  to  an  existing  pre- 
judice, that  the  simpler  of  the  two  is  capable  of  being  a  sub- 
ject of  science;  the  prejudice  is  likely  to  be  yet  stronger 
against  the  possibility  of  giving  a  scientific  character  to  the 
study  of  Politics,  and  of  the  phenomena  of  Society.  It  is, 
accordingly,  but  of  yesterday  that  the  conception  of  a  political 
or  social  science  has  existed,  anywhere  but  in  the  mind  of 
here  and  there  an  insulated  thinker,  generally  very  ill  prepared 
for  its  realization  :  though  the  subject  itself  has  of  all  others 
engaged  the  most  general  attention,  and  been  a  theme  of  in- 
terested and  earnest  discussions,  almost  from  the  beginning  of 
recorded  time. 

The  condition  indeed  of  polities,  as  a  branch  of  knowledge, 
was  until  very  lately,  and  has  scarcely  even  yet  ceased  to  be, 
that  which  Bacon  animadverted  on,  as  the  natural  state  of  the 
sciences  while  their  cultivation  is  abandoned  to  practitioners ; 
not  being  carried  on  as  a  branch  of  speculative  inquiry,  bat 
only  with  a  view  to  the  exigencies  of  daily  practice^  and  the 
fructifera  experimenlaj  therefore,  being  aimed  at,  almost  to 
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the  exclusion  of  the  luci/era.  Such  was  medical  investiga- 
tion, before  physiolof^y  and  natural  history  began  to  be  culti- 
vated as  branches  of  general  knowledge.  The  only  questions 
examined  were,  what  diet  is  wholesome,  or  what  medicine  will 
cure  some  given  disease ;  without  any  previous  systematic  in- 
quiry into  the  laws  of  nutrition,  and  of  the  healthy  and  morbid 
action  of  the  different  organs,  on  which  laws  the  effect  of  any 
diet  or  medicine  must  evidently  depend.  And  in  politics,  the 
questions  which  engaged  general  attention  were  similar : — Is 
such  an  enactment,  or  such  a  furm  of  government,  beneficial 
or  the  reverse — either  universally,  or  to  some  particular  com- 
munity ?  without  any  previous  inquiry  into  the  general  con- 
ditions by  which  the  operation  of  legislative  measures,  or  the 
effects  produced  by  forms  of  government,  are  determined. 
Students  in  politics  thus  attempted  to  study  the  pathology  and 
therapeutics  of  the  social  body,  before  they  had  laid  the  neces- 
sary foundation  in  its  physiology ;  to  cure  disease  without  un- 
derstanding the  laws  of  health.  And  the  result  was  such  as 
it  must  always  be  when  persons,  even  of  ability,  attempt  to 
deal  with  the  complex  questions  of  a  science  before  its  simpler 
and  more  elementary  truths  have  been  established. 

No  wonder  that  when  the  phenomena  of  society  have  so 
rarely  been  contemplated  in  the  point  of  view  characteristic  of 
science,  the  philosophy  of  society  should  have  made  little  pro- 
gress ;  should  contain  few  general  propositions  sufficiently 
precise  and  certain,  for  common  inquirers  to  recognize  in  them 
a  scientific  character.  The  vulgar  notion  accordingly  is,  that 
all  pretension  to  lay  down  general  truths  on  politics  and 
society  is  quackery;  that  no  universality  and  no  certainty  are 
attainable  in  such  matters.  What  partly  excuses  this  common 
notion  is,  that  it  is  really  not  without  foundation  in  one  par- 
ticular sense.  A  large  proportion  of  those  who  have  laid 
claim  to  the  character  of  philosophic  politicians  have  at- 
tempted, not  to  ascertain  universal  sequences,  but  to  frame 
universal  precepts.  They  have  imagined  some  one  form  of 
government,  or  system  of  laws,  to  fit  all  cases ;  a  pretension 
well  meriting  the  ridicule  with  which  it  is  treated  by  practi- 
tioners, and  wholly  unsupported  by  the  analogy  of  the  art  to 
VOL.  u.  80 
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which,  from  the  nature  of  its  subject,  that  of  politics  must  be 
the  most  nearly  allied.  No  one  now  supposes  it  possible  that 
one  remedy  can  cure  all  diseases,  or  even  the  same  disease  in 
all  constitutions  and  habits  of  body. 

It  is  not  necessary  even  to  the  perfection  of  a  science,  that 
the  corresponding  art  should  possess  universal,  or  even  generalj 
rules.  The  phenomena  of  sgciety  might  not  only  be  com- 
pletely dependent  on  known  causes,  but  the  mode  of  action  of 
all  those  causes  might  be  reducible  to  laws  of  considerable 
simplicity,  and  yet  no  two  cases  might  admit  of  being  treated 
in  precisely  the  same  manner.  So  great  might  be  the  variety 
of  circumstances  on  which  the  results  in  different  cases  de- 
pend, that  the  art  might  not  have  a  single  general  precept  to 
give,  except  that  of  watching  the  circumstances  of  the  parti- 
cular case,  and  adapting  our  measures  to  the  effects  which, 
according  to  the  principles  of  the  science,  result  from  those 
circumstances.  But  although,  in  so  complicated  a  class  of 
subjects,  it  is  impossible  to  lay  down  practical  maxims  of  uni- 
versal  application,  it  does  not  follow  that  the  phenomena  do 
not  conform  to  universal  laws. 

§  2.  All  phenomena  of  society  are  phenomena  of  human 
nature,  generated  by  the  action  of  outward  circumstances  upon 
masses  of  human  beings  :  and  if,  therefore,  the  phenomena  of 
human  thought,  feeling,  and  action,  are  subject  to  fixed  laws, 
the  phenomena  of  society  cannot  but  conform  to  fixed  laws, 
the  consequence  of  the  preceding.  There  is,  indeed,  no  hope 
that  these  laws,  though  our  knowledge  of  them  were  as  certain 
and  as  complete  as  it  is  in  astronomy,  would  enable  us  to  pre- 
dict the  history  of  society,  like  that  of  the  celestial  appear- 
ances, for  thousands  of  years  to  come.  But  the  difference  of 
certainty  is  not  in  the  laws  themselves,  it  is  in  the  data  to 
which  these  laws  are  to  be  applied.  In  astronomy  the  causes 
influencing  the  result  are  few,  and  change  little,  and  that  little 
according  to  known  laws ;  we  can  ascertain  what  they  are  now, 
and  thence  determine  what  they  will  be  at  any  epoch  of  a  dis- 
tant future.     The  data,  therefore,  in  astronomy,  are  as  certain 
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as  the  laws  themselves.  The  circamstanoes^  on  the  contrary^ 
which  inflaence  the  condition  and  progress  of  society^  are 
innumerable^  and  perpetually  changing ;  and  though  they  all 
change  in  obedience  to  causes,  and  therefore  to  laws^  the  mul- 
titude of  the  causes  is  so  great  as  to  defy  our  limited  powers 
of  calculation.  Not  to  say  that  the  impossibility  of  applying 
precise  numbers  to  facts  of  such  a  description^  would  set  an 
impassable  limit  to  the  possibility  of  calculating  them  before- 
hand^ even  if  the  powers  of  the  human  intellect  were  otherwise 
adequate  to  the  task. 

But,  as  before  remarked,  an  amount  of  knowledge  quite 
insufficient  for  prediction,  may  be  most  valuable  for  guidanca 
The  science  of  society  would  have  attained  a  very  high  point 
of  perfection,  if  it  enabled  us,  in  any  given  condition  of  social 
affairs,  in  the  condition  for  instance  of  Europe  or  any  European 
country  at  the  present  time,  to  understand  by  what  causes  it 
had,  in  any  and  every  particular,  been  made  what  it  was; 
whether  it  was  tending  to  any,  and  to  what,  changes ;  what 
effects  each  feature  of  its  existing  state  was  likely  to  produce 
in  the  future ;  and  by  what  means  any  of  those  effects  might 
be  prevented,  modified,  or  accelerated,  or  a  different  class  of 
effects  superinduced.  There  is  nothing  chimerical  in  the  hope 
that  general  laws,  sufficient  to  enable  us  to  answer  these 
various  questions  for  any  country  or  time  with  the  individual 
circumstances  of  which  we  are  well  acquainted,  do  really  admit 
of  being  ascertained ;  and  that  the  other  branches  of  human 
knowledge,  which  this  undertaking  presupposes,  are  so  far 
advanced  that  the  time  is  ripe  for  its  commencement*  Such 
is  the  object  of  the  Social  Science. 

That  the  nature  of  what  I  consider  the  true  method  of  the 
science  may  be  made  more  palpable,  by  first  showing  what  that 
method  is  not ;  it  will  be  expedient  to  characterize  briefly  two 
radical  misconceptions  of  the  proper  mode  of  philosophizing 
on  society  and  government,  one  or  other  of  which  is,  either 
explicitly  or  more  often  unconsciously,  entertained  by  almost 
all  who  have  meditated  or  argued  respecting  the  logic  of 
politics  since  the  notion  of  treating  it  by  strict  rules,  and  on 
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Baconian  principles,  has  been  current  among  the  more  ad* 
yanced  thinkers.  These  erroneous  methods,  if  the  word  method 
can  be  applied  to  erroneous  tendencies  arising  from  the  at^ 
sence  of  any  sufficiently  distinct  conception  of  method,  may  be 
termed  the  Experimental,  or  Chemical,  mode  of  investigation, 
and  the  Abstract,  or  Qeometrical  mode.  We  shall  begin  witk 
the  former. 


CHAPTER  Vn. 


OF   THB    CHEMICAL,   OB   EXPERIMENTAL,    METHOD    IN 
THE    SOCIAL    SCIENCE. 

§  1.  The  laws  of  the  phenomena  of  society  are,  and  can 
be,  nothing  but  the  laws  of  the  actions  and  passions  of  human 
beings  united  together  in  the  social  state.  Men,  however,  in 
a  state  of  society,  are  still  men ;  their  actions  and  passions 
are  obedient  to  the  laws  of  individual  human  nature.  Men 
are  not,  when  brought  together,  converted  into  another  kind 
of  substance,  with  diflferent  properties;  as  hydrogen  and 
oxygen  are  different  from  water,  or  as  hydrogen,  oxygen, 
carbon,  and  azote,  are  different  from  nerves,  muscles,  and 
tendons.  Human  beings  in  society  have  no  properties  but 
those  which  are  derived  from,  and  may  be  resolved  into,  the 
laws  of  the  nature  of  individual  man.  In  social  phenomena 
the  Composition  of  Causes  is  the  universal  law. 

Now,  the  method  of  philosophizing  which  may  be  t-ermed 
chemical  overlooks  this  fact,  and  proceeds  as  if  the  nature  of  { 
man  as  an  individual  were  not  concerned  at  all,  or  were   con-  , 
cerned  in  a  very  inferior  degree,  in  the  operations  of  human 
beings  in  society.     AH  reasoning  in  political  or  social  affairs, 
grounded  on  principles  of  human  nature,  is  objected  to  by 
reasoners  of  this  sort,  under  such  names  as  "  abstract  theory.''  ^ 
For  the  direction  of  their  opinions  and  conduct,  they  profess 
to  demand,  in  all  cases  without  exception,  specific  experience. 

This  mode  of  thinking  is  not  only  general  with  practi- 
tioners in  politics,  and  with  that  very  numerous  class  who  (on 
a  subject  which  no  one,  however  ignorant,  thinks  himself  in- 
competent to  discuss)  profess  to  guide  themselves  by  common 
sense  rather  than  by  science ;  but  is  often  countenanced  by 
persons  with  greater  pretensions  to  instruction  ;  persons  who, 
having  sufficient  acquaintance  with  books  and  with  the  current 
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ideas  to  have  heard  that  Bacon  tau<^ht  mankind  to  follow  ex- 
perience, and  to  ground  their  conclusions  on  facts  instead  of 
metaphysical  dogmas — think  that,  by  treating  political  facts  in 
as  directly  experimental  a  method  as  chemical  facts,  they  are 
showing  themselves  true  Baconians,  and  proving  their  adver- 
saries to  be  mere  syllogiieers  and  schoolmen.  As,  however,  the 
notion  of  the  applicability  of  experimental  methods  to  political 
philosophy  cannot  coexist  with  any  just  concepti(»n  of  these 
methods  themselves,  the  kind  of  arguments  from  experience 
which  the  chemical  theory  brings  forth  as  its  fruits  (and  which 
form  the  staple,  in  this  country  especially,  of  parliamentary  and 
hustings  oratory,)  are  such  as,  at  no  time  since  Bacon,  would 
.  have  been  admitted  to  be  valid  in  chemistry  itself,  or  in  any 
other  branch  of  experimental  science.  They  are  such  as  these; 
that  the  prohibition  of  foreign  commodities  must  conduce  to 
national  wealth,  because  England  has  flourished  under  it,  or 
because  countries  in  general  which  have  adopted  it  have 
flourished ;  that  our  laws,  or  our  internal  administration,  or 
our  constitution,  are  excellent  for  a  similar  reason :  and  the 
eternal  arguments  from  historical  examples,  from  Athens  or 
Rome,  from  the  fires  in  Smithfield  or  the  French  Revolution. 
I  will  not  waste  time  in  contending  against  modes  of 
argumentation  which  no  person,  with  the  smallest  practice  in 
estimating  evidence,  could  possibly  be  betraj'-ed  into;  which 
draw  conclusions  of  general  application  from  a  single  unana- 
lysed  instance,  or  arbitrarily  refer  an  efiect  to  some  one  among 
its  antecedents,  without  any  process  of  elimination  or  com- 
parison of  instances.  It  is  a  rule  both  of  justice  and  of  good 
sense  to  grapple  not  with  the  absurdest,  but  with  the  ^ most 
reasonable  form  of  a  wrong  opinion.  We  shall  suppose  our 
inquirer  acquainted  with  the  true  conditions  of  experimental 
investigation,  and  competent  in  point  of  acquirements  for 
realizing  them,  so  far  as  they  can  be  realized.  He  shall  know 
as  much  of  the  facts  of  history  as  mere  erudition  can  teach — 
as  much  as  can  be  proved  by  testimony,  without  the  assistance 
of  any  theory ;  and  if  those  mere  facts,  properly  collated,  can 
fulfil  the  conditions  of  a  real  induction,  he  shall  be  qualified 
for  the  task. 
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Bat,  that  no  such  attempt  can  have  the  smallest  chance  of 
success^  has  been  abundantly  shown  in  the  tenth  chapter  of 
the  Third  Book  *  We  there  examined  whether  effects  which 
depend  on  a  complication  of  causes  can  be  made  the  subject 
of  a  true  induction  by  observation  and  experiment ;  and  con- 
cluded, on  the  most  convincing  grounds,  that  they  cannot. 
Since,  of  all  effects,  none  depend  on  so  great  a  compli- 
cation of  causes  as  social  phenomena,  we  might  leave  our 
case  to  rest  in  safety  on  that  previous  showing.  But  a  logical 
principle  as  yet  so  little  familiar  to  the  ordinary  run  of 
thinkers,  requires  to  be  insisted  on  more  than  once,  in  order 
to  make  the  due  impression ;  and  the  present  being  the  case 
which  of  all  others  exemplifies  it  the  most  strongly,  there  will 
be  advantage  in  re-stating  the  grounds  of  the  general  maxim, 
as  applied  to  the  specialities  of  the  class  of  inquiries  now  under 
consideration. 

§  2.  The  first  difficulty  which  meets  us  in  the  attempt 
to  apply  experimental  methods  for  ascertaining  the  laws  of 
social  phenomena,  is  that  we  are  without  the  means  of  making 
artificial  experiments.  Even  if  we  could  contrive  experiments 
at  leisure,  and  try  them  without  limit,  we  should  do  so  under 
immense  disadvantage ;  both  from  the  impossibility  of  ascer- 
taining and  taking  note  of  all  the  facts  of  each  case,  and 
because  (those  facts  being  in  a  perpetual  state  of  change) 
before  sufficient  time  had  elapsed  to  ascertain  the  result  of  the 
experiment,  some  material  circumstances  would  always  have 
ceased  to  be  the  same.  But  it  is  unnecessary  to  consider  the 
logical  objections  which  would  exist  to  the  conclusiveness  of 
our  experiments,  since  we  palpably  never  have  the  power  of 
trying  any.  We  can  only  watch  those  which  nature  produces, 
or  which  are  produced  for  other  reasons.  We  cannot  adapt 
our  logical  means  to  our  wants,  by  varjring  the  circumstances 
as  the  exigencies  of  elimination  may  require.  If  the  sponta- 
neous instances,  formed  by  cotemporary  events  and  by  the 
successions  of  phenomena  recorded  in  history,  afford  a  suffi- 

*  YoL  L  p.  514  to  the  end  of  the  chapter. 
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cient  variation  of  circumstances^  an  induction  from  specific 
experiei^ce  is  attainable ;  otherwise  not.  The  question  to  be 
resolved  is^  therefore,  whether  the  requisites  for  induction 
respecting  the  causes  of  political  effects  or  the  properties  of 
political  agents,  are  to  be  met  with  in  history?  including 
under  the  term,  cotemporary  history.  And  in  order  to  give 
fixity  to  our  conceptions,  it  will  be  advisable  to  suppose  this 
question  asked  in  reference  to  some  special  subject  of  political 
inquiry  or  controversy ;  such  as  that  frequent  topic  of  debate 
in  the  present  century,  the  operation  of  restrictive  and  pro- 
hibitory commercial  legislation  upon  national  wealth.  Let  this, 
then,  be  the  scientific  question  to  be  investigated  by  specific 
experience. 

§  S.  In  order  to  apply  to  the  case  the  most  perfect  of 
the  methods  of  experimental  inquiry,  the  Method  of  DiflFerenoe, 
we  require  to  find  two  instances,  which  tally  in  every  parti- 
cular except  the  one  which  is  the  subject  of  inquiry.  If  two 
nations  can  be  found  which  are  alike  in  all  natural  advantages 
and  disadvantages;  whose  people  resemble  each  other  in  every 
quality,  physical  and  moral,  spontaneous  and  acquired  ;  whose 
habits,  usages,  opinions,  laws  and  institutions  are  the  same  in 
all  respects,  except  that  one  of  them  has  a  more  protective 
tarifi*,  or  in  other  respects  interferes  more  with  the  freedom  of 
industry ;  if  one  of  these  nations  is  found  to  be  rich,  and  the 
other  poor,  or  one  richer  than  the  other,  this  will  be  an  expe* 
rimentum  crucis :  a  real  proof  by  experience,  which  of  the 
two  systems  is  most  favourable  to  national  riches.  But  the 
supposition  that  two  such  instances  can  be  met  with  is  mani- 
festly absurd.  Nor  is  such  a  concurrence  even  abstifactedly 
possible.  Two  nations  which  agreed  in  everything  except 
their  commercial  policy,  would  agree  also  in  that.  Differences 
of  legislation  are  not  inherent  and  ultimate  diversities ;  are 
not  properties  of  Kinds.  They  are  effects  of  pre-existing 
causes.  If  the  two  nations  differ  in  this  portion  of  their  in- 
stitutions, it  is  from  some  difference  in  their  position,  and 
thence  in  their  apparent  interests,  or  in  some  portion  or  other 
of  Xiheir  opinions,  habits,  and  tendencies ;  which  opens  a  view 
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of  further  differences  without  any  assignable  limit,  capable  of 
operating  on  their  industrial  prosperity,  as  well  as  on  every 
other  feature  of  their  condition,  in  more  ways  than  can  be 
enumerated  or  imagined.  There  is  thus  a  demonstrated  im- 
possibility of  obtaining,  in  the  investigations  of  the  social 
science,  the  conditions  required  for  the  most  conclusive  form 
of  inquiry  by  specific  experience. 

In  the  absence  of  the  direct,  we  may  next  try,  as  in  other 
cases,  the  supplementary  resource,  called  in  a  former  place  the 
Indirect  Method  of  Difference  :  which,  instead  of  two  instances 
differing  in  nothing  but  the  presence  or  absence  of  a  given 
circumstance,  compares  two  classes  of  instances  respectively 
agreeing  in  nothing  but  the  presence  of  a  circumstance  on 
the  one  side  and  its  absence  on  the  other.  To  choose  the 
most  advantageous  case  conceivable,  (a  case  far  too  advan- 
tageous to  be  ever  obtained,)  suppose  that  we  compare  one 
nation  which  has  a  restrictive  policy,  with  two  or  more  nations 
agreeing  in  nothing  but  in  permitting  free  trade.  We  need 
not  now  suppose  that  either  of  these  nations  agrees  with 
the  first  in  all  its  circumstances ;  one  may  agree  with  it  in 
some  of  its  circumstances,  and  another  in  the  remainder. 
And  it  may  be  argued,  that  if  these  nations  remain  poorer 
than  the  restrictive  nation,  it  cannot  be  for  want  either  of  the 
first  or  of  the  second  set  of  circumstanccb,  but  it  must  be  for 
want  of  the  protective  system.  If  (we  might  say)  the  restric- 
tive nation  had  prospered  from  the  one  set  of  causes,  the  first 
of  the  free  trade  nations  would  have  prospered  equally ;  if 
by  reason  of  the  other,  the  second  would :  but  neither  has  : 
therefore  the  prosperity  was  owing  to  the  restrictions.  This 
will  be  allowed  to  be  a  very  favourable  specimen  of  an  argu- 
ment from  specific  experience  in  politics,  and  if  this  be 
inconclusive,  it  would  not  be  easy  to  find  another  preferable 
to  it. 

Yet,  that  it  is  inconclusive,  scarcely  requires  to  be  pointed 
out.  Why  must  the  prosperous  nation  have  prospered  from 
one  cause  exclusively  ?  National  prosperity  is  always  the 
coUecDive  result  of  a  multitude  of  favourable  circumstances ; 
and  of  tbese^  the  restrictive  nation  may  unite  a  greater  number 
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than  either  of  the  others,  though  it  may  have  all  of  those 
circumstiDces  in  common  with  either  one  or  the  other  of 
them.  Its  prosperity  may  be  partly  owing  to  circumstances 
common  to  it  with  one  of  those  nations,  and  partly  with  the 
other,  while  they,  having  each  of  them  only  half  the  number 
of  favourable  circumstances,  have  remained  inferior.  So  that 
the  closest  imitation  which  can  be  made,  in  the  social  science, 
of  a  legitimate  induction  from  direct  experience,  gives  but 
a  specious  semblance  of  conclusiveness,  without  any  real 
value. 

§  4.  The  Method  of  Diflference  in  either  of  its  forms 
being  thus  completely  out  of  the  question,  there  remains  the 
Method  of  Agreement.  But  we  are  already  aware  of  how 
little'  value  this  method  is,  in  cases  admitting  Plurality  of 
Causes :  and  social  phenomena  are  those  in  which  the  plurality 
prevails  in  the  utmost  possible  extent. 

Suppose  that  the  observer  makes  the  luckiest  hit  which 
could  be  given  by  any  conceivable  combination  of  chances : 
that  he  finds  two  nations  which  agree  in  no  circumstance 
whatever,  except  in  having  a  restrictive  system,  and  in  being 
prosperous;  or  a  number  of  nations,  all  prosperous,  which 
have  no  antecedent  circumstances  common  to  them  all  but 
that  of  haviug  a  restrictive  policy.  It  is  unnecessary  to  go 
into  the  consideration  of  the  impossibility  of  ascertaining  from 
history,  or  even  from  cotemporary  observation,  that  such  is 
really  the  fact :  that  the  nations  agree  in  no  other  circum- 
stance capable  of  influencing  the  case.  Let  us  suppose  this 
impossibility  vanquished,  and  the  fact  ascertained  that  they 
agree  only  in  a  restrictive  system  as  an  antecedent,  and  indus- 
trial prosperity  as  a  consequent.  What  degree  of  presumption 
does  this  raise,  that  the  restrictive  system  caused  the  pros- 
perity ?  One  so  trifling  as  to  be  equivalent  to  none  at  all. 
That  some  one  antecedent  is  the  cause  of  a  given  effect, 
because  all  other  antecedents  have  been  found  capable  of  being 
eliminated,  is  a  just  inference,  only  if  the  effect  can  have  bat 
one  cause.  If  it  admits  of  several,  nothing  is  more  natural 
than  that  each  of  these  should   separately  admit   of  being 
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eliminated.  Now^  in  the  case  of  political  phenomena,  the  8ap« 
position  of  unity  of  cause  is  not  only  wide  of  the  truth,  hut  at 
an  immeasurable  distance  from  it.  The  causes  of  every  social 
phenomenon  which  we  are  particularly  interested  about,  secu- 
rity, wealth,  freedom,  good  government,  public  virtue,  general 
intelligence,  or  their  opposites,  are  infinitely  numerous,  espe- 
cially the  external  or  remote  causes,  which  alone  are,  for  the 
most  part,  accessible  to  direct  observation.  No  one  cause 
suffices  of  itself  to  produce  any  of  these  phenomena;  while 
there  are  countless  causes  which  have  some  influence  over 
them,  and  may  co-operate  either  in  their  production  or  in  their 
prevention.  From  the  mere  fact,  therefore,  of  our  having 
been  able  to  eliminate  some  circumstance,  we  can  by  no  means 
infer  that  this  circumstance  was  not  instrumental  to  the  effect 
in  some  of  the  very  instances  from  which  we  have  eliminated 
it.  We  can  conclude  that  the  effect  is  sometimes  produced 
without  it ;  but  not  that,  when  present,  it  does  not  contribute 
its  share. 

Similar  objections  will  he  found  to  apply  to  the  Method  of 
Concomitant  Variations.  If  the  causes  which  act  upon  the 
state  of  any  society  produced  effects  differing  from  one  another 
in  kind;  if  wealth  depended  on  one  cause,  peace  on  another,  a 
third  made  people  virtuous,  a  fourth  intelligent;  we  might, 
though  unable  to  sever  the  causes  from  one  another,  refer  to 
each  of  them  that  property  of  the  effect  which  waxed  as  it 
waxed,  and  which  waned  as  it  waned.  But  every  attribute  of 
the  social  body  is  influenced  by  innumerable  causes;  and  such' 
is  the  mutual  action  of  the  coexisting  elements  of  society,  that 
whatever  affects  any  one  of  the  more  important  of  them,  will 
by  that  alone,  if  it  does  not  affect  the  others  directly,  affect 
them  indirectly.  The  effects,  therefore,  of  different  agents  not 
being  different  in  quality,  while  the  quantity  of  each  is  the 
mixed  result  of  all  the  agents,  the  variations  of  the  aggregate 
cannot  bear  an  uniform  proportion  to  those  of  any  one  of  its 
component  parts. 

§  6.     There  remains  the    Method   of  Residues;    which 
appears^  on  the  first  view,  less  foreign  to  this  kind  of  inquiry 
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than  the  three  other  methods^  because  it  only  requires  that  we 
should  accurately  note  the  circumstances  of  some  one  counttyy 
or  state  of  society.  Making  allowance,  thereupon,  for  the 
effect  of  all  causes  whose  tendencies  are  known,  the  residue 
which  those  causes  are  inadequate  to  explain  may  plausibly 
be  imputed  to  the  remainder  of  the  circumstances  which  are 
known  to  have  existed  in  the  case.  Something  similar  to  this 
is  the  method  which  Coleridge'^  describes  himself  as  having 
followed  in  his  political  essays  in  the  Morning  Post,  "On 
every  great  occurrence  I  endeavoured  to  discover  in  past  his* 
tory  the  e^eut  that  most  nearly  resembled  it.  I  procured, 
whenever  it  was  possible,  the  contemporary  historians,  memo- 
rialists, and  pamphleteers.  Then  fairly  subtracting  the  points 
of  difference  from  those  of  likeness,  as  the  balance  favoured 
the  former  or  the  latter,  I  conjectured  that  the  result  would 
be  the  same  or  different.  As,  for  instance,  in  the  series  of 
essays  entitled  'A  comparison  of  France  under  Napoleon 
with  Rome  under  the  first  CsBsars,'  and  in  those  which  fol- 
lowed, ^on  the  probable  final  restoration  of  the  Bourbons.' 
The  same  plan  I  pursued  at  the  commencement  of  the  Spanish 
Revolution,  and  with  the  same  success,  taking  the  war  of 
the  United  Provinces  with  Piiilip  II.  as  the  groundwork  of 
the  comparison.'^  In  this  inquiry  he  no  doubt  employed  the 
Method  of  Residues ;  for,  in  "  subtracting  the  points  of  dif- 
ference from  those  of  likeness,^'  he  doubtless  weighed,  and 
did  not  content  himself  with  numbering,  them  :  he  doubtless 
took  those  points  of  agreement  only,  which  he  presumed  from 
their  own  nature  to  be  capable  of  inBuencing  the  effect,  and, 
allowing  for  that  influence,  concluded  that  the  remainder  of 
the  result  would  be  referable  to  the  points  of  difference. 

Whatever  may  be  the  efficacy  of  this  method,  it  is,  as  we 
long  ago  remarked,  fxot  a  method  of  pure  observation  and 
experiment;  it  concludes,  not  from  a  comparison  of  instances, 
but  from  the  comparison  of  an  instance  with  the  result  of  a 
previous  deduction.  Applied  to  social  phenomena,  it  pre- 
supposes that  the  causes  from  which  part  of  the  effect  pro* 
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oeeded  are  already  known ;  and  as  we  have  shown  that  these 
cannot  have  been  known  by  specific  experience^  they  must 
have  been  learnt  by  deduction  from  principles  of  human 
nature;  experience  being  called  in  only  as  a  supplementary 
resource,  to  determine  the  causes  which  produced  an  unex- 
plained residue.  But  if  the  principles  of  human  nature  may  t 
be  had  recourse  to  for  the  establishment  of  some  political  I 
truths,  they  may  for  all.  If  it  be  admissible  to  say,  England 
must  have  prospered  by  reason  of  the  prohibitory  system, 
because  after  allowing  for  all  the  other  tendencies  which  have 
been  operating,  there  is  a  portion  of  prosperity  still  to  be 
accounted  for ;  it  must  be  admissible  to  go  to  the  same  source 
for  the  effect  of  the  prohibitory  system,  and  examine  what 
account  the  laws  of  human  motives  and  actions  will  enable  us 
to  give  of  if'S  tendencies.  Nor,  in  fact,  will  the  experimental 
argument  amount  to  anything,  except  in  verification  of  a  con- 
clusion drawn  from  those  general  laws.  For  we  may  subtract 
the  eflPect  of  one,  two,  three,  or  four  causes,-  but  we  shall  never 
succeed  in  subtracting  the  effect  of  all  causes  except  one :  . 
while  it  would  be  a  curious  instance  of  the  dangers  of  too 
much  caution,  if,  to  avoid  depending  on  h  priori  reasoning 
oonceming  the  effect  of  a  single  catise,  we  should  oblige  our- 
selves to  depend  on  as  many  separate  i  priori  reasonings  as 
there  are  causes  operating  concurrently  with  that  particular 
cause  in  some  given  instance. 

We  have  now  sufficiently  characterized  the  gross  mis- 
conception,  of  the  mode  of  investigation  proper  to  political 
phenomena,  which  I  have  termed  the  Chemical  Method.  So 
lengthened  a  discussion  would  not  have  been  necessary,  if  the 
claim  to  decide  authoritatively  on  political  doctrines  were  con- 
fined to  persons  who  had  competently  studied  any  one  of  the 
higher  departments  of  physical  science.  But  since  the  gene- 
rality of  those  who  reason  on  political  subjects,  satisfactorily 
to  themselves  and  to  a  more  or  less  numerous  body  of 
admirers,  know  nothing  whatever  of  the  methods  of  physical 
investigation  beyond  a  few  precepts  which  they  continue  to 
parrot  after  Bacon,  being  entirely  unaware  that  Bacon's  con- 
ception of  scientific  inquiry  has   done    its   work,    and   that 
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science  has  now  advanced  into  a  higher  stage ;  there  are  pro- 
bably many  to  whom  such  remarks  as  the  foregoing  may  still 
be  useful.  In  an  age  in  which  chemistry  itself^  when  attempt- 
ing to  deal  with  the  more  complex  chemical  sequences,  those 
of  the  animal  or  even  the  vegetable  organism,  has  found 
it  necessary  to  become,  and  has  succeeded  in  becoming,  a 
Deductive  Science — it  is  not  to  be  apprehended  that  any 
person  of  scientific  habits,  who  has  kept  pace  with  the 
general  progress  of  the  knowledge  of  nature,  can  be  in  danger 
of  applying  the  methods  of  elementary  chemistry  to  explore 
the  sequences  of  the  most  complex  order  of  phenomena  in 
existence. 


CHAPTER  VIII. 


OF   THE    GEOMETBICAL^    OB    ABSTRACT    METHOD. 

§  1.     The  misconception  discusBed  in  the  preceding  chapter 
is,  as  we  said,  chiefly  committed  by  persons  not  much  accus- 
tomed to  scientific  investigation  :  practitioners  in  politics,  who 
rather  employ  the  commonplaces  of  philosophy  to  justify  their 
practice,  than  seek  to  guide  their  practice  by  philosophic  prin- 
ciples :  or  imperfectly  educated  persons,  who^  in  ignorance  of 
the  careful  selection  and  elaborate  comparison  of  instances  re- 
quired for  the  formation  of  a  sound  theory,  attempt  to  found 
one  upon  a  few  coincidences  which  they  have  casually  noticed. 
The  erroneous  method  of  which  we  are  now  to  treat,  is,  on 
the  contrary,  peculiar  to  thinking  and  studious  minds.'    It 
never  could  have  suggested  itself  but  to  persons  of  some  fami- 
liarity with  the  nature  of  scientific   research;    who, — being 
aware  of  the  impossibility  of  establishing,  by  casual  observa- 
tion or  direct  experimentation,  a  true  theory  of  sequences  so 
complex  as  are  those  of  the  social  phenomena, — have  recourse 
to  the  simpler  laws  which  are  immediately  operative  in  those 
phenomena,  and  which  are  no  other  than  the  laws  of  the 
nature  of  the  human  beings  therein  concerned.  These  thinkers 
perceive  (what  the  partisans  of  the  chemical  or  experimental 
theory  do  not)  that  the  science  of  society  must  necessarily  be 
deductive.      But,  from  an  insufficient    consideration   of  the 
specific  nature   of  the  subject   matter, — and   often   because 
(their  own  scientific  education    having  stopped  short  in  too 
early  a  stage)  geometry  stands  in  their  minds  as  the  type  of  all 
deductive  science, — it  is  to  geometry,  rather  than  to  astronoipy 
and  natural  philosophy,  that  they  unconsciously  assimilate  the 
deductive  science  of  society. 

Among  the  difierences  between  geometry  (a  science  of  co- 
existent facts,  altogether  independent  of  the  laws  of  the  sac- 
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cession  of  phenomena)^  and  those  physical  Sciences  of  Cause* 
tion  which  have  been  rendered  deductive,  the  following  is 
ofie  of  the  most  couspicaoos  :  That  geometry  affords  uo  room 
for  what  so  constantly  occurs  in  mechanics  and  its  applica- 
tions, the  case  of  conflicting  forces ;  of  causes  which  coun- 
teract or  modify  one  another.  In  mechanics  we  continually 
find  two  or  more  moving  forces  producing,  not  motion,  but 
rest ;  or  motion  in  a  different  direction  from  that  which  would 
have  been  produced  by  either  of  the  generating  forces.  It  is 
true  that  the  effect  of  the  joint  forces  is  the  same  when  they 
act  simultaneously,  as  if  they  had  acted  one  after  another,  or 
by  turns ;  and  it  is  in  this  that  the  difference  between  mecha- 
nical and  chemical  laws  consists.  But  still  the  effects,  whether 
produced  by  successive  or  by  simultaneous  action,  do,  wholly 
or  in  part,  cancel  one  another :  what  the  one  force  does,  the 
other,  partly  or  altogether,  undoes.  There  is  no  similar  state 
of  things  in  geometry.  The  result  which  follows  from  one 
geometrical  principle  has  nothing  that  conflicts  with  the  result 
which  follows  from  another.  What  is  proved  true  from  one 
geometrical  theorem,  what  would  be  true  if  no  other  geome- 
trical principles  existed,  cannot  be  altered  and  made  no  longer 
true  by  reason  of  some  other  geometrical  principle.  What  is 
once  proved  true  is  true  in  all  cases,  whatever  supposition 
may  be  made  in  regard  to  any  other  matter. 

Now  a  conception,  similar  to  this  last,  would  appear  to 
have  been  formed  of  the  social  science,  in  the  minds  of  the 
earlier  of  those  who  have  attempted  to  cultivate  it  by  a  deduc- 
tive method.  Mechanics  would  be  a  science  very  similar  to 
geometry,  if  every  notion  resulted  from  one  force  alone,  and 
not  from  a  conflict  of  forces.  In  the  geometrical  theory  of 
society,  it  seems  to  be  supposed  that  this  is  really  the  case 
with  the  social  phenomena;  that  each  of  them  results  always 
from  only  one  force,  one  single  property  of  human  nature. 

At  the  point  which  we  have  now  reached,  it  cannot  be  ne- 
cessary to  say  anything  either  in  proof  or  in  illustration  of 
the  assertion  that  such  is  not  the  true  character  of  the  social 
phenomena.  There  is  not,  among  these  most  complex  and 
(for  that  reason)  most  modifiable  of  all  phenomena^  any  one 
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over  which  innumerable  forces  do  not'  exercise  influence; 
which  does  not  depend  on  a  conjunction  of  very  many  causes. 
We  have  not,  therefore,  to  prove  the  notion  in  question  to  be 
an  error,  but  to  prove  that  the  error  has  been  committed ; 
that  so  mistaken  a  conception  of  the  mode  in  which  the  phe- 
nomena of  society  are  produced,  has  actually  been  ascertained. 

§  2.  One  numerous  division  of  the  reasoners  who  have 
treated  social  facts  according  to  geometrical  methods,  not 
admitting  any  modification  of  one  law  by  another,  must  for 
the  present  be  left  out  of  consideration ;  because  in  them  this 
error  is  complicated  with,  and  is  the  effect  of,  another  funda- 
mental misconception,  of  which  we  have  already  taken  some 
notice,  and  which  will  be  further  treated  of  before  we  conclude. 
I  speak  of  those  who  deduce  political  conclusions  not  from 
laws  of  nature,  not  from  sequences  of  phenomena,  real  or 
imaginary,  but  from  unbending  practical  maxims.  Such,  for 
example,  are  all  who  found  their  theory  of  politics  on  what  is 
called  abstract  right,  that  is  to  say,  on  universal  precepts ;  a 
pretension  of  which  we  have  already  noticed  the  chimerical 
nature.  Such,  in  like  manner,  are  those  who  make  the  assump- 
tion of  a  social  contract,  or  any  other  kind  of  original  obliga- 
tion, and  apply  it  to  particular  cases  by  mere  interpretation. 
But  in  this  the  fundamental  error  is  the  attempt  to  treat  an  art 
like  a  science,  and  to  have  a  deductive  art;  the  irrationality 
of  which  will  be  shown  in  a  future  chapter.  It  will  be  proper 
to  take  our  exemplification  of  the  geometrical  theory  from 
those  thinkers  who  have  avoided  this  additional  error,  and  who 
entertain,  so  far,  a  juster  idea  of  the  nature  of  political  inquiry. 

We  may  cite,  in  the  first  instance,  those  who  assume  as 
the  principle  of  their  political  philosophy  that  government  is 
fpunded  on  fear ;  that  the  dread  of  each  other  is  the  one  mo- 
tive by  which  human  beings  were  originally  brought  into  a  state 
of  society,  and  are  still  held  in  it.  Some  of  the  earlier  scientific 
inquirers  into  politics,  in  particular  Hobbes,  assumed  this 
proposition,  not  by  implication,  but  avowedly,  as  the  founda- 
tion of  their  doctrine,  and  attempted  to  build  a  complete  phi- 
losophy of  politics  thereupon.     It  is  true  that  Hobbes  did  not 
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find  this  one  maxim  sufficient  to  carry  him  through  the  whole 
of  his  subject,  but  was  obliged  to  eke  it  out  by  the  double 
sophism  of  an  original  contract.  I  call  this  a  double  sophism ; 
firsts  as  passing  off  a  fiction  for  a  fact^  and,  secondly,  assuming 
a  practical  principle,  or  precept,  as  the  basis  of  a  theory; 
which  is  a  petitio  principii,  since  (as  we  noticed  in  treating 
of  that  Fallacy)  every  rule  of  conduct,  even  though  it  be  so 
binding  a  one  as  the  observance  of  a  promise,  must  rest  its 
own  foundations  on  the  theory  of  the  subject,  and  the  theory, 
therefore,  cannot  rest  upon  it. 

§  8.  Passing  over  less  important  instances,  I  shall  come 
at  once  to  the  most  remarkable  example  afforded  by  our  own 
times  of  the  geometrical  method  in  politics ;  emanating  from 
persons  who  are  well  aware  of  the  distinction  between  science 
and  art ;  who  knew  that  rules  of  conduct  must  follow,  not 
precede,  the  ascertainment  of  laws  of  nature,  and  that  the 
latter,  not  the  former,  is  the  legitimate  field  for  the  application 
of  the  deductive  method.  I  allude  to  the  interest-philosophy 
of  the  Bentham  school. 

The  profound  and  original  thinkers  who  are  commonly 
known  under  this  description,  founded  their  general  theory  of 
government  on  one  comprehensive  premise,  namely,  that 
men's  actions  are  always  determined  by  their  interests.  There 
is  an  ambiguity  in  this  last  expression ;  for,  as  the  sanae  phi- 
losophers, especially  Bentham,  gave  the  name  of  an  interest 
to  anything  which  a  person  likes,  the  proposition  may  be  un- 
derstood to  mean  only  this,  that  men^s  actions  are  always 
determined  by  their  wishes.  In  this  sense,  however,  it  would 
not  bear  out  any  of  the  consequences  which  these  writers 
drew  from  it;  and  the  word,  therefore,  in  their  political 
reasonings,  must  be  understood  to  mean  (which  is  also  the 
explanation  they  themselves,  on  such  occasions,  gave  of  it) 
what  is  commonly  termed  private,  or  worldly,  interest. 

Taking  the  doctrine,  then,  in  this  sense,  an  objection  pre- 
sents itself  in  limine  which  might  be  deemed  a  fatal  one, 
namely,  that  so  sweeping  a  proposition  is  far  from  being  uui- 
versally  true.     Human  beings  are  not  governed  in  all  their 
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actions  by  their  worldly  interests.  This,  however,  is  by  no 
means  so  conclusive  an  objection  as  it  at  first  appears; 
because  in  politics  we  are  for  the  most  part  concerned  with 
the  conduct,  not  of  individual  persons,  but  either  of  a  series 
of  persons  (as  a  succession  of  kings),  or  a  body  or  mass  of 
persons,  as  a  nation,  an  aristocracy,  or  a  representative  assem- 
bly. And  whatever  is  true  of  a  large  majority  of  mankind, 
may  without  much  error  be  taken  for  true  of  any  succession 
of  persons,  considered  as  a  whole,  or  of  any  collection  of  per- 
sons in  which  the  act  of  the  majority  becomes  the  act  of  the 
whole  body.  Although,  therefore,  the  maxim  is  sometimes 
expressed  in  a  manner  unnecessarily  paradoxical,  the  conse- 
quences drawn  from  it  will  hold  equally  good  if  the  assertion 
be  limited  as  follows — Any  succession  of  persons,  or  the  ma- 
jority of  any  body  of  persons,  will  be  governed  in  the  bulk 
of  their  conduct  by  their  personal  interests.  We  are  bound  to 
allow  to  this  school  of  thinkers  the  benefit  of  this  more  rational 
statement  of  their  fundamental  maxim,  which  is  also  in  strict 
conformity  to  the  explanations  which,  when  considered  to  be 
called  for,  have  been  given  by  themselves. 

The  theory  goes  on  to  infer,  quite  correctly,  that  if  the 
actions  of  mankind  are  determined  in  the  main  by  their  selfish 
interests,  the  only  rulers  who  will  govern  according  to  the 
interest  of  the  governed,  are  those  whose  selfish  interests  are 
in  accordance  with  it.  And  to  this  is  added  a  third  proposi- 
tion, namely,  that  no  rulers  have  their  selfish  interest  identical 
with  that  of  the  governed,  unless  it  be  rendered  so  by  account- 
ability, that  is,  by  dependence  on  the  will  of  the  governed. 
In  other  words  (and  as  the  result  of  the  whole),  that  the 
desire  of  retaining  or  the  fear  of  losing  their  power,  and  what- 
ever is  thereon  consequent,  is  the  sole  motive  which  can  be 
relied  on  for  producing  on  the  part  of  rulers  a  course  of  con- 
duct in  accordance  with  the  general  interest. 

We  have  thus  a  fundamental  theorem  of  political  science, 
consisting  of  three  syllogisms,  and  depending  chiefly  on  two 
general  premises,  in  each  of  which  a  certain  effect  is  consi- 
dered as  determined  only  by  one  cause,  not  by  a  concurrence 
of  causes.     In  the  one,  it  is  assumed  that  the  actions  of  ave- 
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rage  rulers  are  determined  solely  by  self-interest ;  in  the  other, 
that  the  sense  of  identity  of  interest  with  the  governed,  is  pro- 
duced and  producible  by  no  other  cause  than  responsibility. 

Neither  of  these  propositions  is  by  any  means  true ;  the 
last  is  extremely  wide  of  the  truth. 

It  is  not  true  that  the  actions  even  of  average  rulers  are 
wholly,  or  anything  approaching  to  wholly,  determined  by 
their  personal  interest,  or  even  by  their  own  opinion  of  their 
personal  interest.  I  do  not  speak  of  the  influence  of  a  sense 
of  duty,  or  feelings  of  philanthropy,  motives  never  to  be 
mainly  relied  on,  though  (except  in  countries  or  during 
periods  of  great  moral  debasement)  they  influence  almost  all 
rulers  in  some  degree,  and  some  rulers  in  a  very  great  degree. 
But  I  insist  only  on  what  is  true  of  all  rulers,  viz.,  that  the 
character  and  course  of  their  actions  is  largely  influenced 
(independently  of  personal  calculation)  by  the  habitual  senti- 
ments and  feelings,  the  general  modes  of  thinking  and  acting, 
which  prevail  throughout  the  community  of  which  they  are 
members;  as  well  as  by  the  feelings,  habits,  and  modes  of 
thought  which  characterize  the  particular  class  in  that  com- 
munity to  which  they  themselves  belong.  And  no  one  will 
understand  or  be  able  to  decipher  their  system  of  conduct, 
who  does  not  take  all  these  things  into  account.  They  are 
also  much  influenced  by  the  maxims  and  traditions  which 
have  descended  to  them  from  other  rulers,  their  predecessors ; 
which  maxims  and  traditions  have  been  known  to  retain  an 
ascendancy  during  long  periods,  even  in  opposition  to  the 
private  interests  of  the  rulers  for  the  time  being.  I  put  aside 
the  influence  of  other  less  general  causes.  Although,  there- 
fore, the  private  interest  of  the  rulers  or  of  the  ruling  class  is  a 
very  powerful  force,  constantly  in  action,  and  exercising  the 
most  important  influence  upon  their  conduct ;  there  is  also, 
in  what  they  do,  a  large  portion  which  that  private  interest  by 
no  means  afibrds  a  suflicient  explanation  of:  and  even  the 
particulars  which  constitute  the  goodness  or  badness  of  their 
government,  are  in  some,  and  no  small  degree,  influenced  by 
those  among  the  circumstances  acting  upon  them,  which  can- 
not, with  any  propriety,  be  included  in  the  term  self-interest. 
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Turning  now  to  the  other  proposition,  that  responsibility 
to  the  governed  is  the  only  cause  capable  of  producing  in  the 
rulers  a  sense  of  identity  of  interest  with  the  community^ 
this  is  still  less  admissible  as  an  universal  truth,  than  even 
the  former.  I  am  not  speaking  of  perfect  identity  of  interest, 
which  is  an  impracticable  chimera;  which,  most  assuredly, 
responsibility  to  the  people  does  not  give.  I  speak  of  identity 
in  essentials ;  and  the  essentials  are  different  at  different  places 
and  times.  There  are  a  large  number  of  cases  in  which  those 
things  which  it  is  most  for  the  general  interest  that  the  rulers 
should  do,  are  also  those  which  they  are  prompted  to  do  by 
their  strongest  personal  interest,  the  consolidation  of  their 
power.  The  suppression,  for  instance,  of  anarchy  and  resis- 
tance to  law, — the  complete  establishment  of  the  authority  of 
the  central  government,  in  a  state  of  society  like  that  of 
Europe  in  the  middle  ages, — is  one  of  the  strongest  interests 
of  the  people,  and  also  of  the  rulers  simply  because  they  are  the 
rulers  :  and  responsibility  on  their  part  could  not  strengthen, 
though  in  many  conceivable  ways  it  might  weaken,  the 
motives  prompting  them  to  pursue  this  object.  During  the 
greater  part  of  the  reign  of  Queen  Elizabeth,  and  of  many 
other  monarchs  who  might  be  named,  the  sense  of  identity  of 
interest  between  the  sovereign  and  the  majority  of  the  people 
was  probably  stronger  that  it  usually  is  in  responsible  govern- 
ments :  everything  that  the  people  had  most  at  heart,  the 
monarch  had  at  heart  too.  Had  Peter  the  Great,  or  the 
rugged  savages  whom  he  began  to  civilize,  the  truest  inclina-' 
tion  towards  the  things  which  were  for  the  real  interest  ot 
those  savages  ? 

I  am  not  here  attempting  to  establish  a  theory  of  govern- 
ment, and  am  not  called  upon  to  determine  the  proportional 
weight  which  ought  to  be  given  to  the  circumstances  which 
this  school  of  geometrical  politicians  left  out  of  their  system, 
and  those  which  they  took  into  it.  I  am  only  concerned  to 
show  that  their  method  was  unscientific;  not  to  measure 
the  amount  of  error  which  may  have  affected  their  practical 
conclusions. 

It  is  but  justice  to  them^  however,  to  remark,  that  their 
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mistake  was  not  so  much  one  of  substance  as  of  form  ;  and 
consisted  in  presenting  in  a  systematic  shape,  and  as  the 
scientific  treatment  of  a  great  philosophical  question,  what 
should  have  passed  for  that  which  it  really  was,  the  mere 
polemics  of  the  day.  Although  the  actions  of  rulers  are  by 
no  means  wholly  determined  by  their  selfish  interests,  it  is 
chiefly  as  a  security  against  those  selfish  interests  that  con- 
stitutional checks  are  required;  and  for  that  purpose  such 
checks^  in  England,  and  the  other  nations  of  modern  Europe, 
can  in  no  manner  be  dispensed  with.  It  is  likewise  true,  that 
in  these  same  nations,  and  in  the  present  age,  responsibility  to 
the  governed  is  the  only  means  practically  available  to  create 
a  feeling  of  identity  of  interest,  in  the  cases,  and  on  the 
points,  where  that  feeling  does  not  sufficiently  exist.  To  all 
this,  and  to  the  arguments  which  may  be  founded  on  it  in 
favour  of  measures  for  the  correction  of  our  representative 
system,  I  have  nothing  to  object ;  but  I  confess  my  regret, 
that  the  small  though  highly  important  portion  of  the  philo- 
sophy of  government,  which  was  wanted  for  the  immediate 
purpose  of  serving  the  cause  of  parliamentary  reform,  should 
have  been  held  forth  by  thinkers  of  such  eminence  as  a 
complete  theory. 

It  is  not  to  be  imagined  possible,  nor  is  it  true  in  point  of 
fact,  that  these  philosophers  regarded  the  few  premises  of  their 
theory  as  including  all  that  is  required  for  explaining  social 
phenomena,  or  for  determining  the  choice  of  forms  of  govern- 
ment and  measures  of  legislation  and  administration.  They, 
were  too  highly  instructed,  of  too  comprehensive  intellect,  and 
some  of  them  of  too  sober  and  practical  a  character,  for  snch 
an  error.  They  would  have  applied,  and  did  apply,  their  prin- 
ciples with  innumerable  allowances.  But  it  is  not  allowances 
that  are  wanted.  There  is  little  chance  of  making  due  amends 
in  the  superstructure  of  a  theory  for  the  want  of  sufficient 
breadth  in  its  foundations.  It  is  unphilosophical  to  construct 
a  science  out  of  a  few  of  the  agencies  by  which  the  phenomena 
are  determined,  and  leave  the  rest  to  the  routine  of  practioe 
or  the  sagacity  of  conjecture.  We  either  ought  not  to  pretend 
to  scientiiic  forms^  or  we  ought  to  study  all  the  determining 
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a^Dcies  equally^  and  endeavour,  so  far  as  it  can  be  done,  to 
include  all  of  them  within  the  pale  of  the  science ;  else  we 
shall  infallibly  bestow  a  disproportionate  attention  upon  those 
which  our  theory  takes  into  account,  while  we  misestimate  the 
rest,  and  probably  underrate  their  importance.  That  the  de- 
ductions should  be  from  the  whole  and  not  from  a  part  only  of 
the  laws  of  nature  that  are  concerned,  would  be  desirable  even 
if  those  omitted  were  so  insignificant  in  comparison  with  the 
others,  that  they  might,  for  most  purposes  and  on  most  occa- 
sions, be  left  out  of  the  account.  But  this  is  far  indeed  from 
being  true  in  the  social  science.  The  phenomena  of  society 
do  not  depend,  in  essentials,  on  some  one  agency  or  law  of 
human  nature,  with  only  inconsiderable  modifications  from 
others.  The  whole  of  the  qualities  of  human  nature  influence 
those  phenomena,  and  there  is  not  one  which  influences  them 
in  a  small  degree.  There  is  not  one,  the  removal  or  any  great 
alteration  of  which  would  not  materially  aficct  the  whole  aspect 
of  society,  and  change  more  or  less  the  sequences  of  social 
phenomena  generally. 

The  theory  which  has  been  the  subject  of  these  remarks  is 
in  this  country  at  least,  the  principal  cotemporary  example  of 
what  I  have  styled  the  geometrical  method  of  philosophizing 
in  the  social  science ;  and  our  examination  of  it  has,  for  this 
reason,  been  more  detailed  than  would  otherwise  have  been 
suitable  to  a  work  like  the  present  Having  now  sufiiciently 
illustrated  the  two  erroneous  methods,  we  shall  pass  without 
further  preliminary  to  the  true  method ;  that  which  proceeds 
(conformably  to  the  practice  of  the  more  complex  physical 
sciences)  deductively  indeed,  but  by  deduction  from  many,  not 
from  one  or  a  very  few,  original  premises ;  considering  each 
effect  as  (what  it  really  is)  an  aggregate  result  of  many  causes, 
operating  sometimes  through  the  same,  sometimes  through 
different  mental  agencies,  or  laws  of  human  nature. 


CHAPTER  IX. 


OF   THE    PHYSICAL^    OR    CONCRETE    DEDUCTIVE    METHOD. 

§  1.  After  what  has  been  said  to  illuntrate  the  natare 
of  the  inquiry  into  social  phenomena,  the  general  character  of 
the  method  proper  to  that  inquiry  is  sufficiently  evident,  and 
needs  only  to  be  recapitulated,  not  proved.  However  complex 
the  phenomena,  all  their  sequences  and  coexistences  result 
from  the  laws  of  the  separate  elements.  The  effect  prodaced, 
in  social  phenomena,  by  any  complex  set  of  circumstances, 
amounts  precisely  to  the  sum  of  the  effects  of  the  circumstances 
taken  singly :  and  the  complexity  does  not  arise  from  the 
number  of  the  laws  themselves,  which  is  not  remarkably 
great;  but  from  the  extraordinary  number  and  variety  of 
the  data  or  elements — of  the  agents  which,  in  obedience  to 
that  small  number  of  laws,  co-operate  towards  the  effect.  The 
Social  Science,  therefore  (which,  by  a  convenient  barbarism, 
has  been  termed  Sociology,)  is  a  deductive  science;  not, 
indeed,  after  the  model  of  geometry,  but  after  that  of  the 
more  complex  physical  sciences.  It  infers  the  law  of  each 
effect  from  the  laws  of  causation  on  which  that  effect  depends; 
not,  however,  from  the  law  merely  of  one  cause,  as  in  the 
geometrical  method ;  but  by  considering  all  the  causes  which 
conjunctly  influence  the  effect,  and  compounding  their  laws 
with  one  another.  Its  method,  in  «hort,  is  the  Concrete  De- 
ductive Method ;  that  of  which  astronomy  furnishes  the  most 
perfect,  natural  philosophy  a  somewhat  less  perfect  example, 
and  the  employment  of  which,  with  the  adaptations  and 
precautions  required  by  the  subject,  is  beginning  to  regenerate 
physiology. 

Nor  does  it  admit  of  doubt,  that  similar  adaptations  and 
precautions  are  indispensable  in  sociology.  In  applying,  to 
that  most  complex  of  all  studies,  what  is  demonstrably  the 
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sole  method  capable  of  throwing  the  light  of  science  even  upon 
phenomena  of  a  far  inferior  degree  of  complication^  we  ought 
to  be  aware  that  the  same  superior  complexity  which  renders 
the  instrument  of  Deduction  more  necessary^  renders  it  also 
more  precarious ;  and  we  must  be  prepared  to  meet^  by  appro- 
priate contrivances,  this  increase  of  difficulty. 

The  actions  and  feelings  of  human  beings  in  the  social 
state,  are,  no  doubt,  entirely  governed  by  psychological  and 
ethological  laws  :  whatever  influence  any  cause  exercises  upon 
the  social  phenomena,  it  exercises  through  those  laws.  Sup« 
posing  therefore  the  laws  of  human  actions  and  feelings  to 
be  sufficiently  known,  there  is  no  extraordinary  difficulty  in 
determining  from  those  laws,  the  nature  of  the  social  effects 
which  any  given  cause  tends  to  produce.  But  when  the 
question  is  that  of  compounding  several  tendencies  together, 
and  computing  the  aggregate  result  of  many  coexistent 
causes ;  and  especially  when,  by  attempting  to  predict  what 
will  actually  occur  in  a  given  case,  we  incur  the  obligation  of 
estimating  and  compounding  the  influences  of  all  the  causes 
which  happen  to  exist  in  that  case ;  we  attempt  a  task  to 
proceed  far  in  which,  surpasses  the  compass  of  the  human 
faculties. 

If  all  the  resources  ot  science  are  not  sufficient  to  enable 
us  to  calculate  d  priori,  with  complete  precision,  the  mutual 
action  of  three  bodies  gravitating  towards  one  another;  it 
may  be  judged  with  what  prospect  of  success  we  should 
endeavour  to  calculate  the  result  of  the  conflicting  tendencies 
which  are  acting  in  a  thousand  different  directions  and  pro- 
moting a  thousand  different  changes  at  a  given  instant  in 
a  given  society:  although  we  might  and  ought  to  be  able, 
from  the  laws  of  human  nature,  to  distinguish  correctly 
enough  the  tendencies  themselves,  so  far  as  they  depend  on 
causes  accessible  to  our  observation;  and  to  determine  the 
direction  which  each  of  them,  if  acting  alone,  would  impress 
upon  society,  as  well  as,  in  a  general  way  at  least,  to  pro- 
nounce that  some  of  these  tendencies  are  more  powerful  than 
others. 

But,  without  dissembling  the  necessary  imperfection?  of 
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the  ct  priori  method  when  applied  to  such  a  subject,  neither 
ought  we,  on  the  other  hand,  to  exaggerate  them.  The  same 
objections,  which  apply  to  the  Method  of  Deduction  in  this 
its  most  diflScult  employment,  apply  to  it,  as  we  formerly 
showed,*  in  its  easiest;  and  would  even  there  have  been 
insuperable,  if  there  had  not  existed,  as  was  then  fully 
explained,  an  appropriate  remedy.  This  remedy  consists  in 
the  process  which,  under  the  name  of  Verification,  we  have 
characterized  as  the  third  essential  constituent  part  of  the 
Deductive  Method;  that  of  collating  the  conclusions  of  the 
ratiocination  either  with  the  concrete  phenomena  themselves, 
or,  when  such  are  obtainable,  with  their  empirical  laws.  The 
ground  of  confidence  in  any  concrete  deductive  science  is 
not  the  ct  priori  reasoning  itself,  but  the  accordance  between 
its  results  and  those  of  observation  h  posteriori.  Either  of 
these  processes,  apart  from  the  other,  diminishes  in  value  as 
the  subject  increases  in  complication,  and  this  in  so  rapid  a 
ratio  as  soon  to  become  entirely  worthless ;  but  the  reliance 
to  be  placed  in  the  concurrence  of  the  two  sorts  of  evidence, 
not  only  does  not  diminish  in  anything  like  the  same  propor- 
tion, but  is  not  necessarily  much  diminished  at  all.  Nothing 
more  results  than  a  disturbance  in  the  order  of  precedency  of 
the  two  processes,  sometimes  amounting  to  its  actual  inver- 
sion :  insomuch  that  instead  of  deducing  our  conclusions 
by  reasoning,  and  verifying  them  by  observation,  we  in  some 
cases  begin  by  obtaining  them  provisionally  from  specific 
experience,  and  afterwards  connect  them  with  the  principles 
of  human  nature  by  ct  priori  reasonings,  which  reasonings  are 
thus  a  real  Verification. 

The  only  thinker  who,  with  a  competent  knowledge  of 
scientific  methods  in  general,  has  attempted  to  characterize 
the  Method  of  Sociology,  M.  Comte,  considers  this  inverse 
order  as  inseparably  inherent  in  the  nature  of  sociological 
speculation.  He  looks  upon  the  social  science  as  essentially 
consisting  of  generalizations  from  history,  verified,  not  origi- 
nally suggested,  by  deduction  from  the  laws  of  human  nature. 
Though  there  is  a  truth  contained  in  this  opinion,  of  which  I 
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shall  presently  endeavoar  to  show  the  importance,  J.  cannot 
bat  think  that  this  truth  is  enunciated  in  too  unlimited  a 
manner^  and  that  there  is  considerable  «cope  in  sociological 
inquiry  for  the  direct,  as  well  as  for  the  inverse,  Deductive 
Method. 

It  will,  in  fact,  be  shown  in  the  next  chapter,  that  there  is 
a  kind  of  sociological  inquiries  to  which,  from  their  prodi- 
gious complication,  the  method  of  direct  deduction  is  alto- 
gether inapplicable,  while  by  a  happy  compensation  it  is 
precisely  in  these  cases  that  we  are  able  to  obtain  the  best 
empirical  laws  :  to  these  inquiries,  therefore,  the  Inverse 
Method  is  exclusively  adapted.  But  there  are  also,  as  will 
presently  appear,  other  cases  in  which  it  is  impossible  to 
obtain  from  direct  observation  anything  worthy  the  name  of 
an  empirical  law ;  and  it  fortunately  happens  that  these  are 
the  very  cases  in  which  the  Direct  Method  is  least  affected  by 
the  objection  which  undoubtedly  must  always  affect  it  in  a 
certain  degree. 

We  shall  begin,  then,  by  looking  at  the  Social  Science  as 
a  science  of  direct  Deduction,  and  considering  what  can  be 
accomplished  in  it,  and  under  what  limitations,  by  that  mode 
of  investigation.  We  shall,  then,  in  a  separate  chapter,  e»^ 
amine  and  endeavour  to  characterize  the  inverse  process. 

§  2.  It  is  evident,  in  the  first  place,  that  Sociology,  con- 
sidered as  a  system  of  deductions  d  priori,  cannot  be  a  science 
of  positive  predictions,  but  only  of  tendencies.  We  may  be 
able  to  conclude,  from  the  laws  ofhuman  nature  applied  to 
the  circumstances  of  a  given  state  of  society,  that  a  particular 
cause  will  operate  in  a  certain  manner  unless  counteracted; 
but  we  can  never  be  assured  to  what  extent  or  amount  it  will 
BO  operate,  or  affirm  with  certainty  that  it  will  not  be  counter- 
acted; because  we  can  seldom  know,  even  approximately, 
all  the  agencies  which  may  coexist  with  it,  and  still  less  cal- 
culate the  ooUeetive  result  of  so  many  comBined  elements. 
The  remark,  however,  must  here  be  once  more  repeated,  that 
knowledge  insufficient  for  prediction  may  be  most  valuable  for 
f^dance.     It  is  not  necessary  for  the  wise  conduct  of  the 
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affairs  of  society^  no  more  than  of  any  one's  private  oonoenM^ 
that  we  should  be  able  to  foresee  infallibly  the  results  of  what 
we  do.  We  must  seek  our  objects  by  means  which  may  per- 
haps be  defeated^  and  take  precautions  against  dangers  which 
possibly  may  never  be  realized.  The  aim  of  practical  politics 
is  to  surround  any  given  society  with  the  greatest  possible 
number  of  circumstances  of  which  the  tendencies  are  bene- 
ficial^ and  to  remove  or  counteract^  as  far  as  practicable,  those 
of  which  the  tendencies  are  injurious.  A  knowledge  of  the 
tendencies  only,  though  without  the  power  of  accurately  pre^ 
dieting  their  conjunct  result,  gives  us  to  a  considerable  extent 
this  power. 

It  would,  however,  be  an  error  to  suppose  that  even  with 
respect  to  tendencies,  we  could  arrive  in  this  manner  at  any 
great  number  of  propositions  which  will  be  true  in  all  societies 
without  exception.  Such  a  supposition  would  be  inconsistent 
with  the  eminently  modifiable  nature  of  the  social  phenomena, 
and  the  multitude  and  variety  of  the  circumstances  by  whidi 
they  are  modified;  circumstances  never  the  same,  or  even 
nearly  the  same,  in  two  different  societies,  or  in  two  different 
periods  of  the  same  society.  This  would  not  be  so  serious  an 
obstacle  if,  though  the  causes  acting  upon  society  in  general 
are  numerous,  those  which  influence  any  one  feature  of  society 
were  limited  in  number ;  for  we  might  then  insulate  any  par- 
ticular social  phenomenon,  and  investigate  its  laws  without 
disturbance  from  the  rest.  But  the  truth  is  the  very  opposite 
of  this.  Whatever  affects,  in  an  appreciable  degree,  any  one 
element  of  the  social  state,  affects  through  it  all  the  other 
elements.  The  mode  of  production  of  all  social  phenomena  is 
one  great  case  of  Intermixture  of  Laws.  We  can  never  either 
understand  in  theory  or  command  in  practice  the  condition  of 
a  society  in  any  one  respect,  without  taking  into  considera- 
tion its  condition  in  all  other  respects.  There  is  no  social 
phenomenon  which  is  not  more  or  less  influenced  by  eveiy 
other  part  of  the  condition  of  the  same  society,  and  therefore 
by  every  cause  which  is  influencing  any  other  of  the  contem- 
poraneous social  phenomena.  There  is,  in  short,  what  physio- 
logists term  a  consen9us,  similar  to  that  existing  among  the 
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various  organs  and  functions  of  the  physical  frame  of  man  and 
the  more  perfect  animals ;  and  constituting  one  of  the  many 
analogies  which  have  rendered  universal  such  expressions  as 
the  "body  politic''  and  *'body  natural"  It  follows  from  this 
cofutftufm,  that  unless  two  societies  could  be  alike  in  all  the 
circumstances  which  surround  and  influence  them,  (which 
would  imply  their  being  alike  in  their  previous  histi^ry^)  no 
portion  whatever  of  the  phenomena  will^  unless  by  accident^ 
precisely  correspond ;  no  one  cause  will  produce  exactly 
the  same  effects  in  both.  Every  cause,  as  its  effect  spreads 
through  society^  comes  somewhere  in  contact  with  different 
sets  of  agencies^  and  thus  has  its  effects  on  some  of  the  social 
phenomena  differently  modified ;  and  these  differences,  by  their 
reaction^  produce  a  difference  even  in  those  of  the  effects 
which  would  otherwise  have  been  the  same.  We  can  never, 
therefore,  affirm  with  certainty  that  a  cause  which  has  a  par- 
ticular tendency  in  one  people  or  in  one  age  will  have  exactly 
the  same  tendency  in  another,  without  referring  back  to  our 
premises,  and  performing  over  again  for  the  second  age  or 
nation,  that  analysis  of  the  whole  of  its  influencing  circum- 
stances which  we  had  already  performed  for  the  first.  The 
deductive  science  of  society  will  not  lay  down  a  theorem, 
asserting  in  an  universal  manner  the  effect  of  any  cause ;  but 
will  rather  teach  us  how  to  frame  the  proper  theorem  for  the 
circumstances  of  any  given  case.  It  Will  not  give  the  laws  of 
society  in  general,  but  the  means  of  determining  the  pheno- 
mena of  any  given  society  from  the  particular  elements  or 
data  of  that  society. 

All  the  genergLfkicqiositions  which  can  be  framed  by  the 
deductive  science^  are  therefore,  in  the  strictest  sense  of  the 
word,  hypothetical.  They  are  grounded  on  some  supposititious 
set  of  circumstances,  and  declare  how  some  given  cause 
would  operate  in  those  circumstances,  supposing  that  no 
others  were  combined  with  them.  If  the  set  of  circumstances 
supposed  have  been  copied  from  those  of  any  existing  society, 
the  conclusions  will  be  true  of  that  society,  provided,  and  in 
as  far  as,  the  effect  of  those  circumstances  shall  not  be  modi- 
fied by  others  which  have  not  been  taken  into  the  account. 
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If  we  desire  a  nearer  approach  to  concrete  tmth,  we  can  onljr 
aim  at  it  by  takings  or  endeavouring  to  take^  a  greater  number 
of  individualizing  circumstances  into  the  computation. 

Considering,  however,  in  how  accelerating  a  ratio  the 
uncertainty  of  our  conclusions  increases,  as  we  attempt  to  take 
the  effect  of  a  greater  number  of  concurrent  causes  into  omr 
calculations;  the  hypothetical  combinations  of  circumstanees 
on  which  we  construct  the  general  theorems  of  the  science, 
cannot  be  made  very  complex,  without  so  rapidly-accumu- 
lating a  liability  to  error  as  must  soon  deprive  our  conclusions 
of  all  value.  This  mode  of  inquiry,  considered  as  a  means 
of  obtaining .  general  propositions,  must,  therefore,  on  pain  of 
frivolity,  be  limited  ,to  those  classes  of  social  facts  which, 
though  influenced  like  the  rest  by  all  sociological  agents, 
are  under  the  immediate  influence,  principally  at  least,  of  a 
few  only. 

§  3.  Notwithstanding  the  universal  consensiu  of  the 
social  phenomena,  whereby  nothing  which  takes  place  in  any 
part  of  the  operations  of  society  is  without  its  share  of  in- 
fluence on  every  other  part ;  and  notwithstading  the  para- 
mount ascendancy  which  the  general  state  of  civilization  and 
social  progress  in  any  given  society  must  hence  exercise  over 
all  the  partial  and  subordinate  phenomena ;  it  is  not  the  less 
true  that  difierent  species  of  social  facts  are  in  the  main 
dependent,  immediately  and  in  the  first  resort,  on  difierent 
kinds  of  causes ;  and  therefore  not  only  may  with  advantage, 
but  must,  be  studied  apart :  just  as  in  the  natural  body  we 
study  separately  the  physiology  and  pathology  of  each  of  the 
principal  organs  and  tissues,  though  every  one  is  acted  upon 
by  the  state  of  all  the  others  :  and  though  the  peculiar  consti- 
tution  and  general  state  of  health  of  the  organism  co-operates 
with,  and  often  preponderates  over,  the  local  causes,  in  deter- 
mining the  state  of  any  particular  organ. 

On  these  considerations  is  grounded  the  existence  of  dis- 
tinct and  separate,  though  not  independent,  branches  or 
departments  of  sociological  speculation. 

There  is,  for  example,  one  large  class  of  social  phenomena, 
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in  which  the  immediately  determining  causes  are  principally 
thoBe  which  act  through  the  desire  of  wealth ;  and  in  which 
the  psychological  law  mainly  concerned  is  the  familiar  one^ 
that  a  greater  gain  is  preferred  to  a  smaller.  I  mean^  of 
course^  that  portion  of  the  phenomena  of  society  which  ema- 
nate from  the  industrial^  or  productive^  operations  of  man- 
kind ;  and  from  those  of  their  acts  through  which  the  distri- 
bution of  the  products  of  those  industrial  operations  takes 
place^  in  so  far  as  not  effected  by  force,  or  modified  by  volun- 
tary gift.  By  reasoning  from  that  one  law  of  human  nature, 
and  from  the  principal  outward  circumstances  (whether  uni- 
versal or  confined  to  particular  states  of  society)  which  operate 
upon  the  human  mind  through  that  law,  we  may  be  enabled  to 
explain  and  predict  this  portion  of  the  phenomena  of  society, 
so  far  as  they  depend  on  that  class  of  circumstances  only ; 
overlooking  the  influence  of  any  other  of  the  circumstances  of 
society ;  and  therefore  neither  tracing  back  the  circumstances  . 
which  we  do  take  into  account,  to  their  possible  origin  in  some 
other  facts  in  the  social  state,  nor  making  allowance  foi*  the 
manner  in  which  any  of  those  other  circumstances  may  inter- 
fere with,  and  counteract  or  modify,  the  effect  of  the  former, 
A  department  of  science  may  thus  be  constructed,  which  has 
received  the  name  of  Political  Economy. 

The  motive  which  suggests  the  separation  of  this  portion 
of  the  social  phenomena  from  the  rest,  and  the  creation  of  a 
distinct  branch  of  science  relating  to  them  is, — ^that  they  do 
mainly  depend,  at  least  in  the  first  resort,  on  one  class  of 
circumstances  only ;  and  that  even  when  other  circumstances 
interfere,  the  ascertainment  of  the  effect  due  to  the  one  class 
of  circumstances  alone,  is  a  sufficiently  intricate  and  difficult 
business  to  make  it  expedient  to  perform  it  once  for  all,  and 
then  allow  for  the  effect  of  the  modifying  circumstances; 
especially  as  certain  fixed  combinations  of  the  former  are  apt 
to  recur  often,  in  conjunction  with  ever- varying  circumstances 
of  the  latter  class. 

Political  Economy,  as  I  have  said  on  another  occasion, 
concerns  itself  only  with  ^'  puch  of  the  phenomena  of  the  social 
stat^  as  take  place  in  consequence  of  the  pursuit  of  wealth. 
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It  makes  entire  abstraction  of  every  other  human  passion  or 
motive ;  except  those  which  may  be  regarded  as  perpetually 
antagonizing  principles  to  the  desire  of  wealth,  namely,  aver- 
sion to  labour,  and  desire  df  the  present  enjoyment  of  costly 
indulgences.  These  it  takes,  to  a  certain  extent,  into  its  cal- 
culations, because  these  do  not  merely,  like  our  other  desires, 
occasionally  conflict  with  the  pursuit  of  wealth,  but  accom- 
pany it  always  as  a  drag  or  impediment,  and  are  therefore 
inseparably  mixed  up  in  the  consideration  of  it.  Political 
Economy  considers  mankind  as  occupied  solely  in  acquiring 
and  consuming  wealth ;  and  aims  at  showing  what  is  the 
course  of  action  into  which  mankind,  living  in  a  state  of 
society,  would  be  impelled,  if  that  motive,  except  in  the 
degree  in  which  it  is  checked  by  the  two  perpetual  counter- 
motives  above  adverted  to,  were  absolute  ruler  of  all  their 
actions.  Under  the  influence  of  this  desire,  it  shows  mankind 
accumulating  wealth,  and  employing  that  wealth  in  the  pro- 
duction of  other  wealth ;  sanctioning  by  mutual  agreement  the 
institution  of  property;  establishing  laws  to  prevent  indi- 
viduals from  encroaching  upon  the  property  of  others  by  force 
or  fraud;  adopting  various  contrivances  for  increasing  the 
productiveness  of  their  labour ;  settling  the  division  of  the 
produce  by  agreement,  under  the  influence  of  competition 
(competition  itself  being  governed  by  certain  laws,  which  laws 
are  therefore  the  ultimate  regulators  of  the  division  of  the 
produce) ;  and  employing  certain  expedients  (as  money, 
credit,  &c.)  to  facilitate  the  distribution.  All  these  oi)erations, 
though  many  of  them  are  really  the  result  of  a  plurality  of 
motives,  are  considered  by  political  economy  as  flowing  solely 
from  the  desire  of  wealth.  The  science  then  proceeds  to 
investigate  the  laws  which  govern  these  several  operations, 
under  the  supposition  that  man  is  a  being  who  is  determined, 
by  the  necessity  of  his  nature,  to  prefer  a  greater  portion  of 
wealth  to  a  smaller,  in  all  cases,  without  any  other  exception 
than  that  constituted  by  the  two  counter- motives  already 
specified.  Not  that  any  political  economist  was  ever  so 
absurd  as  to  suppose  that  mankind  are  really  thus  constitute, 
but  because  this  is  the  mode  in  which  science  must  necessarily 
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proceed.  When  an  effect  depends  on  a  concarrence  of  causes, 
these  causes  must  be  studied  one  at  a  time,  and  their  laws 
separately  investigated,  if  we  wish,  through  the  causes,  to 
obtain  the  power  of  either  predicting  or  controlling  the  effect; 
since  the  law  of  the  effect  is  compounded  of  the  laws  of  all 
the  causes  which  determine  it.  The  law  of  the  centripetal 
and  that  of  the  projectile  force  must  have  been  known,  before 
the  motions  of  the  earth  and  planets  could  be  explained,  or 
many  of  them  predicted.  The  same  is  the  case  with  the 
conduct  of  man  in  society.  In  order  to  judge  how  he  will  act 
under  the  variety  of  desires  and  aversions  which  are  concur- 
rently operating  upon  him^  we  must  know  how  he  would  act 
under  the  exclusive  influence  of  each  one  in  particular.  There 
is,  perhaps,  no  action  of  a  man^s  life  in  which  he  is  neither 
under  the  immediate  nor  under  the  remote  influence  of  any 
impulse  but  the  mere  desire  of  wealth.  With  respect  to  those 
parts  of  human  conduct  of  which  wealth  is  not  even  the  prin- 
cipal object,  to  these  political  economy  does  not  pretend  that 
its  conclusions  are  applicable.  But  there  are  also  certain 
departments  of  human  affairs,  in  which  the  acquisition  of 
wealth  is  the  main  and  acknowledged  end.  It  is  only  of 
these  that  political  economy  takes  notice.  The  manner  in 
which  it  necessarily  proceeds  is  that  of  treating  the  main 
and  acknowledged  end  as  if  it  were  the  sole  end;  which, 
of  all  hypotheses  equally  simple,  is  the  nearest  to  the 
truth.  The  political  economist  inquires,  what  are  the  ac- 
tions which  would  be  produced  by  this  desire,  if  within 
the  departments  in  question  it  were  unimpeded  by  any 
other.  In  this  way  a  nearer  approximation  is  obtained  than 
would  otherwise  be  practicable  to  the  real  order  of  human 
affairs  in  those  departments.  This  approximation  has  then 
to  be  corrected  by  making  proper  allowance  for  the  effects  of 
any  impulses  of  a  different  description,  which  can  be  shown  to 
interfere  with  the  result  in  any  particular  case.  Only  in  a 
few  of  the  most  strikiu]^  cases  (such  as  the  important  one  of 
the  principle  of  population)  are  these  corrections  interpolated 
into  the  expositions  of  political  economy  itself;  the  strictness 
of  purely  scientific  arrangement  being  thereby  somewhat 
TOL.  IL  32 
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departed  from,  for  the  sake  of  practical  utilitj.  So  far  as  it 
is  known,  or  may  be  presumed,  that  the  conduct  of  mankind 
in  the  pursuit  of  wealth  is  under  the  collateral  influence  of 
any  other  of  the  properties  of  our  nature,  than  the  desire  of 
obtaining  the  greatest  quantity  of  wealth  with  the  least  labour 
and  self-denial,  the  conclusions  of  political  economy  will  so 
far  fail  of  being  applicable  to  the  explanation  or  prediction  of 
real  events,  until  they  are  modified  by  a  correct  allowance  for 
the  degpree  of  influence  exercised  by  the  other  cause/'* 

Extensive  and  important  practical  guidance  may  be  de- 
rived, in  any  given  state  of  society,  from  general  propositions 
such  as  those  above  indicated ;  even  though  the  modifying 
influence  of  the  miscellaneous  causes  which  the  theory  does 
not  take  into  account,  as  well  as  the  efiect  of  the  general  social 
changes  in  progress,  be  provisionally  overlooked.  And  though 
it  has  been  a  very  common  error  of  political  economists  to 
draw  conclusions  from  the  elements  of  one  state  of  society, 
and  apply  them  to  other  states  in  which  many  of  the 
elements  are  not  the  same ;  it  is  even  then  not  difficult,  by 
tracing  back  the  demonstrations,  and  introducing  the  new 
premises  in  their  proper  places,  to  make  the  same  general 
course  of  argument  which  served  for  the  one  case,  serve  for 
the  others  too. 

For  example,  it  has  been  greatly  the  custom  of  English 
political  economists  to  discuss  the  laws  of  the  distribution  of 
the  produce  of  industry,  on  a  supposition  which  is  scarcely 
realized  anywhere  out  of  England  and  Scotland,  namely,  that 
the  produce  is  "  shared  among  three  classes,  altogether  dis- 
tinct from  one  another,  labourers,  capitalists,  and  landlords ; 
and  that  all  these  are  free  agents,  permitted  in  law  and  in  fact 
to  set  upon  their  labour,  their  capital,  and  their  land,  what- 
ever price  they  are  able  to  get  for  it.  The  conclusions  of  the 
science,  being  all  adapted  to  a  society  thus  constituted,  require 
to  be  revised  whenever  they  are  applied  to  any  other.  They 
are  inapplicable  where  the  only  capitalists  are  the  landlords, 
and  the  labourers  are  their  property,  as  in  slave  countries. 

*  JSwaj^i  on  tome  UmeUUd  Qtutliont  of  Political  Sconom^^  pp.  187-140. 
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They  are  inapplicable  where  the  almost  universal  landlord  is 
the  state,  as  in  India.     They  are  inapplicable  where  the  agri«^ 
cultural  labourer  is  generally  the  owner  both  of  the  land  itself 
and  of  the  capital,  as  frequently  in  France,  or  of  the  capital 
only,  as  in  Ireland/'     But  though  it  may  often  be  very  justly 
objected  to  the  existing   race  of  political    economists  "that 
they  attempt  to  construct  a  permanent  fabric  out  of  transitory 
materials ;   that  they  take  for  granted  the  immutability  of 
arrangements  of  society,  many  of  which  are  in  their  nature 
fluctuating  or  progressive,  and  enunciate  with  as  little  qualifi- 
cation as  if  they  were  universal  and  absolute  truths,  proposi«> 
tions   which   are  perhaps  applicable  to    no   state  of  society 
except  the  particular  one  in  which  the  writer  happened  to 
live ;"  this  does  not  take  away  the  value,  of  the  propositions, 
considered  with  reference  to  the  state  of  society  from  which 
they  were  drawn.     And  even  as  applicable  to  other  states  of 
society,  "  it  must  not  be  supposed  that  the  science  is  so  in* 
complete  and   unsatisfactory  as  this   might  seem  to    prove. 
Though   many  of  its  conclusions  are  only  locally  true,  its 
method  of  investigation  is  applicable  universally ;  and  as  who- 
ever has  solved  a  certain  number  of  algebraic  equations,  can 
without  diflScuhy  solve  all  others  of  the  same  kind,  so  who- 
ever knows  the   political  economy  of   England,  or  even  of 
Yorkshire,  knows  that  of  all  nations,  actual  or  possible,  pro- 
vided  he  have  good    sense  enough  not  to  expect  the  same 
conclusion  to  issue  from  varying   premises/'     Whoever  has 
mastered  with  the  degree  of  precision  which  is  attainable  the 
laws  which,  under  free  competition,  determine  the  rent,  profits, 
and  wages,  received  by  landlords,  capitalists,  and  labourers, 
in  a  state  of  society  in  which  the  three  classes  are  completely 
separate,  will  have  no  ditficulty  in  determining  the  very  dif« 
ferent  laws  which    regulate  the  distribution  of  the  produce 
among  the  classes  interested  in  it,  in  any  of  the  states  of  culti- 
vation and  landed  property  set  forth  in  the  foregoing  extract.* 

§  4.     I  would  not  here  undertake  to  decide  what  other 

*  The  qaotaiione  in  this  paragraph  are  from  a  paper  written  by  the  author, 
aad  published  in  a  periodical  in  1884. 
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hypothetical  or  abstract  sciences  similar  to  Political  Eoonomj, 
may  admit  of  being  carved  out  of  the  general  body  of  the 
social  science;  what  other  portions  of  the  social  phenomena 
are  in  a  sufficiently  close  and  complete  dependence^  in  the  first 
resort^  on  a  peculiar  class  of  causes^  to  make  it  convenient  to 
create  a  preliminary  science  of  those  causes ;  postponing  the 
consideration  of  the  causes  which  act  through  them,  or  in  oon- 
currence  with  them,  to  a  lat^r  period  of  the  inquiry-  There  is 
however  among  these  separate  departments  one  which  cannot 
be  passed  over  in  silence,  being  of  a  more  comprehensive  and 
commanding  character  than  any  of  the  other  branches  into 
which  the  social  science  may  admit  of  being  divided.  like 
them,  it  is  directly  conversant  with  the  causes  of  only  one  class 
of  social  facts,  but  a  class  which  exercises,  immediately  or  re- 
motely, a  paramount  influence  over  the  rest.  I  allude  to  what 
may  be  termed  Political  Ethology,  or  the  theory  of  the  causes 
which  determine  the  type  of  character  belonging  to  a  people 
or  to  an  age.  Of  all  the  subordinate  branches  of  the  social 
science,  this  is  the  most  completely  in  its  infancy.  The  causes 
of  national  character  are  scarcely  at  all  understood,  and  the 
effect  of  institutions  or  social  arrangements  upon  the  character 
of  the  people  is  generally  that  portion  of  their  effects  which  is 
least  attended  to,  and  least  comprehended.  Nor  is  this  won- 
derful, when  we  consider  the  infant  state  of  the  Science  of 
Ethology  itself,  from  whence  the  laws  must  be  drawn,  of  which 
the  truths  of  political  ethology  can  be  but  results  and  exem- 
plifications. 

Yet  to  whoever  well  considers  the  matter,  it  must  appear 
that  the  laws  of  national  (or  collective)  character  are  by  far 
the  most  important  class  of  sociological  laws.  In  the  fif^t 
place,  the  character  which  is  formed  by  any  state  of  social 
circumstances  is  in  itself  the  most  interesting  phenomenon 
which  that  state  of  society  can  possibly  present.  Secondly,  it 
is  also  a  fact  which  enters  largely  into  the  production  of  all 
the  other  phenomena.  And  above  all,  the  character,  that  is, 
the  opinions,  feelings,  and  habits,  of  the  people,  though  greatly 
the  results  of  the  state  of  society  which  precedes  them,  are  also 
greatly  the  causes  of  the  state  of  society  which  follows  them ; 
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and  are  the  power  by  whicli  all  those  of  the  circumstances  of 
society  which  are  artificial,  laws  and  customs  for  instance,  are 
altogether  moulded :  customs  evidently,  laws  no  less  really, 
either  by  the  direct  influence  of  public  sentiment  upon  the 
ruling  powers,  or  by  the  effect  which  the  state  of  national 
opinion  and  feeling  has  in  determining  the  form  of  govern- 
ment, and  shaping  the  character  of  the  governors. 

As  might  be  expected,  the  most  imperfect  part  of  those 
branches  of  social  inquiry  which  have  been  cultivated  as 
separate  sciences,  is  the  theory  of  the  manner  in  which  their 
conclusions  are  affected  by  ethological  considerations.  The 
omission  is  no  defect  in  them  as  abstract  or  hypothetical 
sciences,  but  it  vitiates  them  in  their  practical  application  as 
branches  of  a  comprehensive  social  science.  In  political  eco- 
nomy for  instance,  empirical  laws  of  human  nature  are  tacitly 
assumed  by  English  thinkers,  which  are  calculated  only  for 
Great  Britain  and  the  United  States.  Among  other  things, 
an  intensity  of  competition  ^s  constantly  supposed,  which,  as 
a  general  mercantile  fact,  exists  in  no  country  in  the  world 
except  those  two.  An  English  political  economist,  like  his 
countrymen  in  general,  has  seldom  learned  that  it  is  possible 
that  men,  in  conducting  the  business  of  selling  their  goods 
over  a  counter,  should  care  more  about  their  ease  or  their 
vanity  than  about  their  pecuniary  gain.  Yet  those  who  know 
the  habits  of  the  Continent  of  Europe  are  aware  how  appa- 
rently small  a  motive  often  outweighs  the  desire  of  money- 
getting,  even  in  the  operations  which  have  money-getting  for 
their  direct  object  The  more  highly  the  science  of  ethology 
is  cultivated,  and  the  better  the  diversities  of  individual  and 
national  character  are  understood,  the  smaller,  probably,  will 
the  number  of  propositions  become,  which  it  will  be  con- 
sidered safe  to  build  on  as  universal  principles  of  human 
nature. 

These  considerations  show  that  the  process  of  dividing  off 

the  social  science  into  compartments,  in  order  that  each  may 

be  studied  separately,  and  its  conclusions  afterwards  corrected 

for  practice  by  the  modifications  supplied  by  the  others,  must 

~  be  subject  to  at  least  one  important  iimitalion.     Those  portions 
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alone  of  the  social  phenomena  can  with  advantage  be  made 
the  subjects^  even  provisionally^  of  distinct  branches  of  scienee, 
into  which  the  diversities  of  character  between  different  nations 
or  different  times  enter  as  influencing  causes  only  in  a  aeeon- 
dary  degree.  Those  phenomena^  on  the  contrary,  with  which 
the  influences  of  the  ethological  state  of  the  people  are  mixed 
up  at  every  step  (so  that  the  connexion  of  effects  and  causes 
cannot  be  even  rudely  marked  out  without  taking  those  infla- 
ences  into  consideration)  could  not  with  any  advantage,  nor 
without  great  disadvantage,  be  treated  independently  of  poli- 
tical ethology,  nor,  therefore,  of  all  the  circumstances  by  which 
the  qualities  of  a  people  are  influenced.  For  this  reason  (as 
well  as  for  others  which  will  hereafter  appear)  there  can  be  no 
separate  Science  of  Government ;  that  being  the  &ct  which, 
of  all  others,  is  most  mixed  up,  both  as  cause  and  effect,  witii 
the  qualities  of  the  particular  people  or  of  the  particular  age. 
All  questions  respecting  the  tendencies  of  forms  of  government 
must  stand  part  of  the  gen.eral  science  of  society,  not  of  any 
separate  branch  of  it. 

This  general  Science  of  Society,  as  distinguished  from  the 
separate  departments  of  the  science  (each  of  which  asserts  its 
conclusions  only  conditionally,  subject  to  the  paramount  con- 
trol of  the  laws  of  the  general  science)  now  remains  to  be 
characterized.  And  as  will  be  shown  presently,  nothing  of  a 
really  scientific  character  is  here  possible,  except  by  the  inverse 
deductive  method.  But  before  we  quit  the  subject  of  those 
sociological  speculations  which  proceed  by  way  of  direct  de- 
duction, we  must  examine  in  what  relation  they  stand  to  that 
indispensable  element  in  all  deductive  sciences.  Verification 
by  Specific  Experience— comparison  between  the  conclusions 
of  reasoning  and  the  results  of  observation. 

§  5.  We  have  seen  that,  in  most  deductive  sciences,  and 
among  the  rest  in  Ethology  itself,  which  is  the  immediate 
foundation  of  the  Social  Science,  a  preliminary  work  of  pre- 
paration is  performed  on  the  observed  facts,  to  fit  them  for 
being  rapidly  and  accurately  collated  (sometimes  even  for  being 
collated  at  all)  with  the  condusioas  of  theory.    This  prepa- 
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rpitory  treatment  consists  in  finding  general  propositions  which 
express  concisely  what  is  common  to  large  classes  o(  observed 
facts :  and  these  are  called  the  empirical  laws  of  the  pheno- 
mena. We  have^  therefore,  to  inquire^  whether  any  similar 
preparatory  process  can  be  performed  on  the  facts  of  the 
social  science  ;  whether  there  are  any  empirical  laws  in  history 
or  statistics. 

In  statistics,  it  is  evident  that  empirical  laws  may  some- 
times he  traced ;  and  the  tracing  them  forms  an  important 
part  of  that  system  of  indirect  observation  on  which  we  must 
often  rely  for  the  data  of  the  Deductive  Science.  The  process 
of  the  science  consists  in  inferring  effects  from  their  causes ; 
bat  we  have  often  no  means  of  observing  the  causes,  except 
through  the  medium  of  their  effects.  In  such  cases  the  deduc- 
tive science  is  unable  to  predict  the  effects,  for  want  of  the 
necessary  data ;  it  can  determine  what  causes  are  capable  of 
produciog  any  given  effect,  but  not  with  what  frequency  and 
in  what  quantities  those  causes  exist.  An  instance  in  point 
is  afforded  by  a  newspaper  now  lying  before  me.  A  statement 
was  furnished  by  one  of  the  official  assignees  in  bankruptcy, 
showing,  among  the  various  bankruptcies  which  it  had  been 
his  duty  to  investigate,  in  how  many  cases  the  losses  had  been 
caused  by  misconduct  of  different  kinds,  and  in  how  many  by 
unavoidable  misfortunes.  The  result  was,  that  the  number  of 
failures  caused  by  misconduct  greatly  preponderated  over  those 
arising  from  all  other  causes  whatever.  Nothing  but  specific 
experience  could  have  given  sufficient  ground  for  a  conclusion 
to  this-  purport.  To  collect,  therefore,  such  empirical  laws 
(which  are  never  more  than  approximate  generalizations)  from 
direct  observation,  is  an  important  part  of  the  process  of 
sociological  inquiry. 

The  experimental  process  is  not  here  to  be  regarded  as  a 
distinct  road  to  the  truth,  but  as  a  means  (happening  acci- 
dentally to  be  the  only,  or  the  best,  available)  for  obtaining 
the  necessary  data  for  the  deductive  science.  When  the  im- 
mediate causes  of  social  facts  are  not  open  to  direct  observa- 
tion, the  empirical  law  of  the  effects  gives  us  the  empirical  law 
(which  in  that  case  is  all  that  we  can  obtain)  of  the  causes 
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likewise.  But  those  immediate  causes  depend  on  remote 
causes;  and  the  empirical  law^  obtained  by  this  indirect  mode 
of  observation^  can  only  be  relied  on  as  applicable  to  unob- 
served cases^  so  long  as  there  is  reason  to  think  that  no  chant^e 
has  taken  place  in  any  of  the  remote  causes  on  which  the 
immediate  causes  depend.  In  making  use^  therefore^  of  even 
the  best  statistical  generalizations  for  the  purpose  of  inferring 
(though  it  be  only  conjecturally)  that  the  same  empirical  laws 
will  hold  in  any  new  case,  it  is  necessary  that  we  be  well 
ac(|uainted  with  the  remoter  causes,  in  order  that  we  may  avoid 
applying  the  empirical  law  to  cases  which  differ  in  any  of  the 
circumstances  on  which  the  truth  of  the  law  ultimately  de- 
pends. And  thus,  even  where  conclusions  derived  from  specific 
observation  are  available  for  practical  inferences  in  new  cases, 
it  is  necessary  that  the  deductive  science  should  stand  sentinel 
over  the  whole  process ;  that  it  should  be  constantly  referred 
to,  and  its  sanction  obtained  to  every  inference. 

The  same  thing  holdd  true  of  all  generalizatbns  which 
can  be  grounded  on  history.  Not  only  there  are  such  genera- 
lizations, but  it  will  presently  be  shown  that  the  general  science 
of  society,  which  inquires  into  the  laws  of  succession  and  co- 
existence of  the  great  facts  constituting  the  state  of  society 
and  civilization  at  any  time,  can  proceed  in  no  other  manner 
than  by  making  such  generalizations — afterwards  to  be  con- 
firmed by  connecting  them  with  the  psychological  and  etho- 
logical  laws  on  which  they  must  really  depend. 

§  6.  But  (reserving  this  question  for  its  proper  place) 
in  those  more  special  inquiries  which  form  the  subject  of  the 
separate  branches  of  the  social  science,  this  twofold  logical 
process  and  reciprocal  verification  is  not  possible :  specific 
experience  affords  nothing  amounting  to  empirical  laws. 
This  is  particularly  the  case  where  the  object  is  to  determine 
the  effect  of  any  one  social  cause  among  a  great  number 
acting  simultaneously ;  the  effect,  for  example,  of  com  laws, 
or  of  a  prohibitive  commercial  system  generally.  Though  it 
may  be  perfectly  certain,  from  theory,  what  kind  of  effects 
corn  laws  must  produce^  and  in  what  general  direction  their 
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inflaence  moflt  tell  upon  industrial  prosperity;  their  effect  is 
yet  of  necessity  so  much  disguised  by  the  similar  or  contrary 
effects  of  other  influencing  agents^  that  specific  experience 
can  at  most  only  show  that  on  the  average  of  some  great 
number  of  instances,  the  cases  where  there  were  corn  laws 
exhibited  the  effect  in  a  greater  degree  than  those  where  there 
were  not.  Now  the  number  of  instances  necessary  to  exhaust 
the  whole  round  of  combinations  of  the  various  influential 
circumstances^  and  thus  aflbrd  a  fair  average,  never  can  be 
obtained.  Not  only  we  can  never  learn  with  sufficient  authen- 
ticity the  facts  of  so  many  instances,  but  the  world  itself 
does  not  afford  them  in  sufficient  numbers,  within  the  limits 
of  the  given  state  of  society  ^ni  civilization  which  such  inqui- 
ries always  presuppose.  Having  thus  no  previous  empirical 
generalizations  with  which  to  collate  the  conclusions  of  theory, 
the  only  mode  of  direct  verification  which  remains  is  to  com- 
pare those  conclusions  with  the  result  of  an  individual  experi- 
ment or  instance.  But  here  the  difficulty  is  equally  great. 
For  in  order  to  verify  a  theory  by  an  experiment,  the  circum- 
stances of  the  experiment  must  be  exactly  the  same  with 
those  contemplated  in  the  theory.  But  in  social  phenomena 
the  circumstances  of  no  two  cases  are  exactly  alike.  A  trial 
of  corn  laws  in  another  country  or  in  a  former  generation, 
would  go  a  very  little  way  towards  verifying  a  conclusion 
drawn  respecting  their  effect  in  this  generation  and  in  this 
country.  It  thus  happens,  in  most  cases,  that  the  only  indi- 
vidual instance  really  fitted  to  verify  the  predictions  of  theory 
is  the  very  instance  for  which  the  predictions  were  made ;  and 
the  verification  comes  too  late  to  be  of  any  avail  for  practical 
guidance. 

Although,  however,  direct  verification  is  impossible,  there 
is  an  indirect  verification,  which  is  scarcely  of  less  value,  and 
which  is  always  practicable.  The  conclusion  drawn  as  to  the 
individual  case,  can  only  be  directly  verified  in  that  case ;  but 
it  is  verified  indirectly,  by  the  verification  of  other  conclusions, 
drawn  in  other  individual  cases  from  the  same  laws.  The 
experience  which  comes  too  late  to  verify  the  particular  pro- 
position to  which  it  refers,  is  not  too  late  to  help  towards  veri* 
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fying  the  general  sufficiency  of  the  theory.  The  test  of  the 
degree  in  which  the  science  affords  isafe  ground  for  predicting 
(and  consequently  for  practically  dealing  with)  what  has  not 
yet  happened^  is  the  degree  in  which  it  would  have  enabled  ns 
to  predict  what  has  actually  occurred.  Before  our  theory  of 
the  influence  of  a  particular  cause,  in  a  given  state  of  circum- 
stances^ can  be  entirely  trusted,  we  must  be  able  to  explain  and 
account  for  the  existing  state  of  all  that  portion  of  the  social 
phenomena  which  that  cause  has  a  tendency  to  influence.  It^ 
for  instance^  we  would  apply  our  speculations  in  political 
economy  to  the  prediction  or  guidance  of  the  phenomena  of 
any  country,  we  must  be  able  to  explain  all  the  mercantile  or 
industrial  facts  of  a  general  character,  appertaining  to  the 
present  state  of  that  country  :  to  point  out  causes  sufficient  to 
account  for  all  of  them,  and  prove,  or  show  good  ground  for 
supposing,  that  these  causes  have  really  existed.  If  we  cannot 
do  this,  it  is  a  proof  either  that  the  facts  which  ought  to  be 
taken  into  account  are  not  yet  completely  known  to  us,  or 
that  although  we  know  the  facts,  we  are  not  masters  of  a  suffi- 
ciently perfect  theory  to  enable  us  to  assign  their  consequencei. 
In  either  case  we  are  not,  in  the  present  state  of  our  know- 
ledge, fully  competent  to  draw  conclusions,  speculative  or 
practical,  for  that  country.  In  like  manner,  if  we  would 
attempt  to  judge  of  the  effect  which  any  political  institution 
would  have,  supposing  that  it  could  be  introduced  into  any 
given  country;  we  must  be  able  to  show  that  the  existing 
state  of  the  practical  government  of  that  country,  and  of  what- 
ever else  depends  thereon,  together  with  the  particular  character 
and  tendencies  of  the  people,  and  their  state  in  respect  to  the 
various  elements  of  social  well-being,  are  such  as  the  institu- 
tions they  have  lived  under,  in  conjunction  with  the  other  cir- 
cumstances of  their  nature  or  of  their  position,  were  calculated 
to  produce. 

To  prove  (in  short)  that  our  science,  and  our  knowledge  of 
the  particular  case,  render  us  competent  to  predict  the  future, 
we  must  show  that  they  would  have  enabled  us  to  predict  the 
present  and  the  past.  If  there  be  anything  which  we  oould 
not  have  predicted,  this  constitutes  a  residual  phenoxnenoAj 
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requiring  further  study  for  the  purpose  of  explanation  ;  and  we 
must  either  search  among  the  circumstanoes  of  the  particular 
case  until  we  find  one  which,  on  the  principles  of  our  existing 
theory,  accounts  for  the  unexplained  phenomenon,  or  we  must 
turn  back,  and  seek  the  explanation  by  an  extension  and  im- 
provement of  the  theory  itself. 


CHAPTER  X. 


OF   THB    INVERSE    DEDUCTIVE^    OB     HISTORICAL    METHOD. 

§  1.  TuEBK  are  two  kinds  of  sociological  inquiry.  In 
the  first  kind,  the  question  proposed  is,  what  effect  will  follow 
from  a  given  cause,  a  certain  general  condition  of  social 
circumstances  being  presupposed.  As,  for  example,  what 
would  be  the  effect  of  imposing  or  of  repealing  corn  laws,  of 
abolishing  monarchy  or  introducing  universal  suffrage,  in  the 
present  condition  of  society  and  civilization  in  any  European 
country,  or  under  any  other  given  supposition  with  regard  to 
the  circumstances  of  society  in  general :  without  reference  to 
the  changes  which  might  take  place,  or  which  may  already  be 
in  progress,  in  those  circumstances.  But  there  is  also  a 
second  inquiry,  namely,  what  are  the  laws  which  determine 
those  general  circumstances  themselves.  In  this  last  the 
question  is,  not  what  will  be  the  effect  of  a  given  cause  in  a 
certain  state  of  society,  but  what  are  the  causes  which  produce, 
and  the  phenomena  which  characterize.  States  of  Society 
generally.  In  the  solution  of  this  question  consists  the 
general  Science  of  Society ;  by  which  the  conclusions  of  the 
other  and  more  special  kind  of  inquiry  must  be  limited  and 
controlled. 

§  2.  In  order  to  conceive  correctly  the  scope  of  this 
general  science,  and  distinguish  it  from  the  subordinate  de- 
partments of  sociological  speculation,  it  is  necessary  to  fix  the 
ideas  attached  to  the  phrase,  '*  a  State  of  Society/'  What  is 
called  a  state  of  society,  is  the  simultaneous  state  of  all  the 
greater  social  facts  or  phenomena.  Such  are,  the  degree  of 
knowledge,  and  of  intellectual  and  moral  culture,  existing  in 
the  oonmiunity,  and  of  every  class  of  it ;  the  state  of  industiy» 
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of  weahh  and  its  distribution ;  the  habitual  occupations  of  the 
community;  their  division  into  classes^  and  the  relations  of 
those  classes  to  one  another ;  the  common  beliefs  which  they 
entertain  on  all  the  subjects  most  important  to  mankind^  and 
the  degree  of  assurance  with  which  those  beliefs  are  held ; 
their  tastes^  and  the  character  and  degree  of  their  sesthetic 
development ;  their  form  of  government^  and  the  more  impor- 
tant of  their  laws  and  customs.  The  condition  of  all  these 
things^  and  of  many  more  which  will  readily  suggest  them- 
selves^ constitute  the  state  of  society  or  the  state  of  civilization 
at  any  given  time. 

When  states  of  society,  and  the  causes  which  produce  them, 
are  spoken  of  as  a  subject  of  science,  it  is  implied  that  there 
exists  a  natural  correlation  among  these  different  elements ; 
that  not  every  variety  of  combination  of  these  general  social 
facts  is  possible,  but  only  certain  combinations;  that,  in 
short,  there_exist  Uniformities  of  ^oojustfincfi..  between  the 
stat^  of  the  various  social  phenomena.  And  such  is  the 
truth ;  as  is  indeed  a  necessary  consequence  of  the  influence 
exercised  by  every  one  of  those  phenomena  over  every  other* 
It  is  a  fact  implied  in  the  con^efisus  of  the  various  parts  of 
the  social  body. 

States  of  society  are  like  different  constitutions  or  different 
ages  in  the  physical  frame  ;  they  are  conditions^  not  of  one  or 
a  few  organs  or  functions,  but  of  the  whole  or^yanism.  Ac- 
cordingly, the  information  which  we  possess  respecting  past 
ages,  and  respecting  the  various  states  of  society  now  existing 
in  different  regions  of  the  earth,  does,  when  duly  analysed, 
exhibit  uniformities.  It  is  found  that  when  one  of  the  features 
of  society  is  in  a  particular  state,  a  state  of  many  other 
features,  more  or  less  pr^isely  determinate,  always  or  usually 
coexists  with  it. 

But  the  uniformities  of  coexistence  obtaining  among  phe- 
nomena which  are  effects  of  causes,  must  (as  we  have  so  often 
observed)  be  corollaries  from  the  laws. of  causation  by  which 
these  phenomena  are  really  determined.  The  mutual  correla- 
tion between  the  different  elements  of  each  state  of  society,  is 
therefore  a  derivative  law,  resulting  from  the  laws  which  regu- 
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late  the  sticcession  between  one  state  of  society  and  another; 
for  the  proximate  cause  of  every  state  of  society  is  the  state 
of  society  immediately  preceding  it.  The  fundamental  pro- 
jblem^  therefore^  of  the  social  science^  is  to  find  the  laws 
iaccording  to  which  any  state  of  society  produces  the  state 
'which  succeeds  it  and  takes  its  place.  This  opens  the  great 
and  vexed  question  of  the  progressiveness  of  man  andjgociety ; 
an  idea  involved  in  every  just  conception  of  social  phenomena 
as  the  subject  of  a  science. 

§  8.  It  is  one  of  the  characters^  not  absolutely  peculiar 
to  the  sciences  of  human  nature  and  society,  but  belonging  to 
them  in  a  peculiar  degree,  to  be  conversant  with_a  subject- 
matter  whose  properties  ace  changeable.  I  do  not  mean 
changeable  from  day  to  day,  but  from  age  to j^ ;  so  that  not 
only  the  qualities  of  individuals  vary,  but  those  of  the  majority 
are  not  the  same  in  one  age  as  in  another. 

The  principal  cause  of  this  peculiarity  is  the  extensive  and 
constant  reaction  of  the  effects  upon  their  causes.  The 
circumstances  in  which  mankind  are  placed,  operating  accord- 
ing to  their  own  laws  and  to  the  laws  of  human  nature,  form 
the  characters  of  the  human  beings;  but  the  human  beings, 
I  in  their  turn,  mould  and  shape  the  circumstances  for  them- 
selves and  for  those  who  come  after  them.  From  this  reci- 
procal action  there  must  necessarily  result  either  a  c^cle  or  a 
progress.  In  astronomy  also,  every  fact  is  at  once  effect  and 
cause ;  the  successive  positions  of  the  various  heavenly  bodies 
produce  changes  both  in  the  direction  and  in  the  intensity  of 
the  forces  by  which  those  positions  are  determined.  But  in 
the  case  of  the  solar  system,  these  mutual  actions  bring  round 
again,  after  a  certain  number  of  changes,  the  former  state  of 
circumstances;  which  of  course  leads  to  the  perpetual  recur- 
rence of  the  same  series  in  an  unvarying  order.  Thoee  bodies, 
in  short,  revolve  in  orbits :  but  there  are  (or,  conformably  to 
the  laws  of  astronomy,  there  might  be)  others  which,  instead 
of  an  orbit,  describe  a  trajectory — a  course  not  returning  into 
itself.  One  or  other  of  these  must  be  the  type  to  which 
human  affairs  must  conform. 


HlfiTORICAL   MSTHOD.  611 

One  of  the  thinkers  who  earliest  oonceived  the  succession 
of  historical  events  as  subject  to  fixed  laws^  aud  endeavoured 
to  discover  these  laws  by  an  analytical  survey  of  history, 
Vico,  the  celebrated  author  of  the  Scienza  Nuova,  adopted  * 
the  former  of  these  opinions.  He  conceived  the  phenomena 
of  human  society  as  revolving  in  an  orbit ;  as  going  through 
periodically  the  same  series  of  changes.  Though  there  were 
not  wanting  circumstances  tending  to  give  some  plausibility 
to  this  view,  it  would  not  bear  a  close  scrutiny :  and  those 
who  have  succeeded  Vico  in  this  kind  of  speculations  have 
universally  adopted  the  idea  of  a  trajectory  or  progress,  in  lieu 
of  an  orbit  or  cycle. 

The  words  Progress  and  Progressiveness  are  not  here  to 
be  understood  as  synonymous  with  improvement  and  tendency 
to  improvement.  It  is  conceivable  that  the  laws  of  human 
nature  might  determine,  and  even  necessitate,  a  certain  series 
of  changes  in  man  and  society,  which  might  not  in  every  case, 
or  which  might  not  on  the  whole,  be  improvements.  It  is  my 
belief  indeed  that  the  general  tendency  is,  and  will  continue 
to  be,  saving  occasional  and  temporary  exceptions,  one  of  im- 
provement ;  a  tendency  towards  a  better  and  happier  state. 
This,  however,  is  not  a  question  of  the  method  of  the  social 
science,  but  a  theorem  of  the  science  itself.  For  our  purpose 
it  is  sufBcient,  that  there  is  a  progressive  change  both  in  the 
character  of  the  human  race,  and  in  their  outward  circum- 
stances so  far  as  moulded  by  themselves :  that  in  each 
successive  age  the  principal  phenomena  of  society  are  different 
from  what  they  were  in  the  age  preceding,  and  still  more 
different  from  any  previous  age :  the  periods  which  most 
distinctly  mark  these  successive  changes  being  intervals  of 
one  ereneration,  during  which  a  new  set  of  human  beings  have 
been  educated,  have  grown  up  from  childhood,  and  taken 
possession  of  society. 

The  progressiveness  of  the  human  race  is  the  foundation 
on  which  a  method  of  philosophizing  in  the  social  science  has 
been  of  late  years  erected,  far  superior  to  either  of  the  two 
modes  which  had  previously  been  prevalent,  the  chemical  or 
experimental,  and   the  geometrical   modes.      This   method. 
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which  is  now  generally  adopted  by  the  most  advanced  thinkera 
on  the  Continent^  consists  in  attempting,  by  a  stady  and 
analysis  of  the  general  facts  of  history,  to  discover  (what  these 
philosophers  teim)  the  law  of  jprogress :  which  law,  onoe  ascer- 
tained, must  according  to  them  enable  us  to  predict  future 
events,  just  as  after  a  lew  terms  of  an  infinite  series  in  algebra 
we  are  able  to  detect  the  principle  of  regularity  in  their  for- 
mation, and  to  predict  the  rest  of  the  series  to  any  number  of 
terms  we  please.  The  principal  aim  of  historical  speculation 
in  France,  of  late  years,  has  been  to  ascertain  this  law.  But 
while  I  gladly  acknowledge  the  great  services  which  have 
been  rendered  to  historical  knowledge  by  this  school,  I  cannot 
but  deem  them  to  be  mostly  chargeable  with  a  fundamental 
misconception  of  the  true  method  of  social  philosophy.  The 
misconception  consists  in  supposing  that  the  .order  of  succes- 
sion which  we  may  be  able  to  trace  among  the  different  states 
of  society  and  civilization  which  history  presents  to  us,  even 
if  that  order  were  more  rigidly  uniform  than  it  has  yet  been 
proved  to  be,  could  ever  amount  to  a  law  of  nature.  It  can 
only  be  an  emj)irical  law.  The  succesion  of  states  of  the 
human  mind  and  of  human  society  cannot  have  an  indepen- 
dent law  of  its  own ;  it  must  depend  on  the  psychological  and 
ethological  laws  which  govern  the  action  of  circumstances  on 
men  and  of  men  on  circumstances.  It  is  conceivable  that 
those  laws  might  be  such,  and  the  general  circumstances  of 
the  human  race  such,  as  to  determine  the  successive  trans- 
formations of  man  and  society  to  one  given  and  unvarying 
order.  But  even  if  the  case  were  so,  it  cannot  be  the  ultimate 
aim  of  science  to  discover  an  empirical  law.  Until  that  law 
could  be  connected  with  the  psychological  and  ethological 
laws  on  which  it  must  depend,  and,  by  the  consilience  of 
deduction  d priori  with  historical  evidence,  could  be  converted 
from  an  empirical  law  into  a  scientific  one,  it  could  not  be 
relied  on  for  the  prediction  of  future  events,  beyond,  at  most, 
strictly  adjacent  cases.  M.  Comte  alone,  among  the  new 
historical  school,  has  seen  the  necessity  of  thus  connecting  all 
our  generalizations  frona^  history  with  the  laws  of  human 
nature. 
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§  4.  Baty  while  it  is  an  imperative  rale  never  to  intro- 
duce any  generalization  from  history  into  the  social  science 
unless  sufficient  grounds  can  be  pointed  out  for  it  in  human 
nature,  I  do  not  thiok  any  one  will  contend  that  it  would  have 
been  possible,  setting  out  from  the  principles  of  human  nature 
and  from  the  general  circumstances  of  the  position  of  our 
species,  to  determine  d  priori  the  order  in  which  human  de- 
velopment must  take  place,  and  to  predict,  consequently,  the 
general  facts  of  history  up  to  the  present  time.  After  the 
first  few  terms  of  the  series,  the  iufluence  exercised  over  each 
generation  by  the  generations  which  preceded  it,  becomes  (as 
is  well  observed  by  the  writer  last  referred  to)  more  and  more 
preponderant  over  all  other  influences ;  until  at  length  what^ 
we  now  are  and  do,  is  in  a  very  small  degree  the  result  of  the 
universal  circumstances  of  the  human  race,  or  even  of  our  own 
circumstances  acting  through  the  original  qualities  of  our  . 
species,  but  mainly  of  the  qualities  produced  in  us  by  the 
whole  previous  history  of  humanity.  So  long  a  series  of 
actions  and  reactions  between  Circumstances  and  Man,  each 
successive  term  being  compose4  of  an  ever  greater  number  and 
variety  of  parts^  could  not  possibly  be  computed  by  human 
faculties  from  the  elementary  laws  which  produce  it.  The  mere 
length  of  the  series  would  be  a  sufficient  obstacle,  since  a  slight 
error  in  any  one  of  the  terms  would  augment  in  rapid  progres- 
sion at  every  subsequent  dtep. 

If,  therefore,  the  series  of  the  effects  themselves  did  not, 
when  examined  as  a  whole,  manifest  any  regularity,  we  should 
in  vain  attempt  to  construct  a  general  science  of  society.  We 
must  in  that  case  have  contented  ourselves  with  that  subordi- 
nate order  of  sociological  speculation  fo^rmerly  noticed,  namely, 
with  endeavouring  to  ascertain  what  would  be  the  effect  of  the 
introduction  of  any  new  cause,  in  a  state  of  society  supposed 
to  be  fixed;  a  knowledge  sufficient  for  the  more  common 
exigencies  of  daily  political  practice,  but  liable  to  fail  in  all 
cases  in  which  the  progressive  movement  of  society  is  one  of 
the  iufluenoiug  elements;  and  therefore  more  precarious  in 
proportion  as  the  case  is  more  important.  But  since  both  the 
natural  varieties  of  mankind^  and  the  original  diversities  of 
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^  local  circamstances^  are  mach  lesA  considerable  than  the  poiDte 
,'  of  agreement,  there  will  naturally  be  a  certain  degree  of  uni- 
\  formity  in  the  progressive  development  of  the  species  and  of 
its  works.  And  this  nniformity  tends  to  become  greater,  not 
less,  as  society  advances  \  since  the  evolation  of  each  people, 
which  is  at  first  determined  exclusively  by  the  nature  and 
circumstances  of  that  people,  is  gradually  brought  under  the 
influence  (which  becomes  stronger  as  civilization  advances)  of 
the  other  nations  of  the  earth,  and  of  the  circumstances  by 
which  they  have  been  influenced.  History  accordingly  does, 
'  when  judiciously  examined,  afibrd  Empirical  Laws  of  Society. 
And  the  problem  of  general  sociology  is  to  ascertain  these, 
and  connect  them  with  the  law^  of  human  nature,  by  de- 
ductions showing  tha,t  such  were  the  derivative  laws  natu- 
rally to  be  expected  as  the  consequences  of  those  ultimate 
ones. 

It  is,  indeed,  hardly  ever  possible,  even  after  history  has 
suggested  the  derivative  law,  to  demonstrate  h  jniori  that 
such  was  the  only  order  of  succession  or  of  coexistence  in 
which  the  efiects  could,  consistently  with  the  laws  of  human 
nature,  have  been  produced.  We  can  at  most  make  out  that 
there  were  strong  d  prion  reasons  for  expecting  it,  and  that 
no  other  order  of  succession  or  coexistence  would  have  been 
so  likely  to  result  from  the  nature  of  man  and  the  general 
circumstances  of  his  position.  Often  we  cannot  do  even  this; 
we  cannot  even  show  that  what  did  take  place  was  probable 
d  priori,  but  only  that  it  was  possible.  This,  however, — 
which,  in  the  Inverse  Deductive  Method  that  we  are  now 
characterizing,  is  a  real  process  of  verification, — is  as  indis* 
'pensable,  as  verification  by  specific  experience  has  been  shown 
to  be,  where  the  conclusion  is  originally  obtained  by  the  direct 
way  of  deduction.  The  empirical  laws  must  be  the  result  of 
but  a  few  instances,  since  few  nations  have  ever  attained  at 
all,  and  still  fewer  by  their  own  independent  development,  a 
high  stage  of  social  progress.  If,  therefore,  even  one  or  two 
of  these  few  instances  be  insufficiently  known,  or  imperfectly 
analysed  into  their  elements,  and  therefore  not  adequately 
compared  with  other  instances,  nothing  is  more  probable  than 
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that  a  wrong  empirical  law  wiU  emerge  instead  of  the  right 
one.  Accordingly^  the  most  erroneous  generalizations  are 
continually  made  from  the  course  of  history  :  not  only  in  this 
country^  where  history  cannot  yet  be  said  to  be  at  all  culti- 
vated as  a  science^  but  in  other  countries^  where  it  is  so  culti- 
vated^ and  by  persons  well  versed  in  it.  The  only  check 
or  corrective  is,  constant  verification  by  psychological  and 
ethological  laws.  We  may  add  to  this,  that  no  one  but  a 
person  competently  skilled  in  those  laws  is  capable  of  prepar- 
ing the  materials  for  historical  generalization,  by  analysing 
the  facts  of  history,  or  even  by  observing  the  social  pheno- 
mena of  his  own  time.  No  other  will  be  aware  of  the  com- 
parative importance  of  different  facts,  nor  consequently  know 
what  facts  to  look  for,  or  to  observe;  still  less  will  he  be 
capable  of  estimating  the  evidence  of  facts  which,  as  is 
the  case  with  most,  cannot  be  ascertained  by  direct  observa- 
tion or  learnt  from  testimony,  but  must  be  inferred  from 
marks. 

§  5.  The  Empirical  Laws  of  Society  are  of  two  kinds ; 
some  are  uniformities  of  coexistence,  some  of  succession. 
According  as  the  science  is  occupied  in  ascertaining  and  veri- 
fying the  former  sort  of  uniformities  or  the  latter,  M.  Comte 
gives  it  the  title  of  Social  Statics,  or  of  Social  Dynamics; 
conformably  to  the  distinction  in  mechanics  between  the  con- 
ditions of  equilibrium  and  those  of  movement ;  or  in  biology, 
between  the  laws  of  organization  and  those  of  life.  The  first 
branch  of  the  science  ascertains  the  conditions  of  stability  in 
the  social  union :  the  second,  the  laws  of  progress.  Social 
Dynamics  is  the  theory  of  Society  considered  in  a  state  of 
progressive  movement ;  while  Social  Statics  is  the  theory  of 
the  consensus  already  spoken  of  as  existing  among  the  different 
parts  of  the  social  organism ;  in  other  words,  the  theory  of 
the  mutual  actions  and  reactions  of  contemporaneous  social 
phenomena ;  "  making  *  provisionally,  as  far  as  possible,  ab- 
straction, for  scientific  purposes,  of  the  fundamental  move- 

*  C<mr»  de  PhiUmphie  Pontive,  it.  825-9. 
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ment  which  is  at  all  times  gradually  modifying  the  whole  of* 
them. 

'^  In  this  first  point  of  view,  the  provisions  of  80ciol<^ 
will  enable  as  to  infer  one  from  another  (sahjeot  to  ulterior 
verification  by  direct  observation)  the  various  characteristic 
marks  of  toch  distinct  mode  of  social  existence ;  in  a  maimer 
essentially  analogous  to  what  is  now  habitually  practised  in 
the  anatomy  of  the  physical  body.  This  preliminary  aspect^ 
therefore^  of  political  science^  of  necessity  supposes  that  (con- 
trary to  the  existing  habits  of  philosophers)  each  of  the 
numerous  elements  of  tibe  social  state,  ceasing  to  be  looked  at 
independently  and  absolutely,  shall  be  always  and  exclusively 
considered  relatively  to  all  the  other  elements,  with  the  whole 
of  which  it  is  united  by  mutual  interdependence.  It  would  be 
superfluous  to  insist  here  upon  the  great  and  constant  utility 
of  this  branch  of  sociological  speculation.  It  is,  in  the  first 
place,  the  indispensable  basis  of  the  theory  of  social  progress. 
It  may,  moreover,  be  employed,  immediately,  and  of  itself,  to 
supply  the  place,  provisionally  at  least,  of  direct  observation, 
which  in  many  cases  is  not  always  practicable  for  some  of  the 
elements  of  society,  the  real  condition  of  which  may  however 
be  sufficiently  judged  of  by  means  of  the  relations  which  con- 
nect them  with  others  previously  known.  The  history  of  the 
sciences  may  give  us  some  notion  of  the  habitual  importance 
of  this  auxiliary  resource,  by  reminding  us,  for  example,  how 
the  vulgar  errors  of  mere  erudition  concerning  the  pretended 
acquirements  of  the  ancient  Egyptians  in  the  higher  astro- 
nomy,  were  irrevocably  dissipated  (even  before  sentence  had 
been  passed  on  them  by  a  sounder  erudition)  from  the  single 
consideration  of  the  inevitable  connexion  between  the  general 
state  of  astronomy  and  that  of  abstract  geometry,  then  evi- 
dently in  its  infancy.  It  would  be  easy  to  cite  a  multitude 
of  analogous  cases,  the  character  of  which  could  admit  of  no 
dispute.  In  order  to  avoid  exaggeration,  however,  it  should 
be  remarked,  that  these  necessary  relations  among  the 
difierent  aspects  of  society  cannot,  from  their  very  nature,  be 
so  simple  and  precise  that  the  results  observed  could  only 
have  arisen  from  some   one  mode  of  mutual   co-ordination. 
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'8acli  a  uotion,  already  too  narrow  in  the  science  of  life,  would 
be  completely  at  variance  with  the  still  more  complex  nature 
of  sociological  speculations.  But  the  exact  estimation  of 
these  limits  of  variation,  both  in  the  Healthy  and  in  the 
morbid  state,  constitutes,  at  I^ast  as  much  as  in  the  anatomy 
of  the  natural  body,  an  indispensable  complement  to  every 
theory  of  Sociological  Statics;  without  which  the  indi- 
rect exploration  above  spoken  of  would  often  lead  into 
error. 

''This  is  not  the  place  for  methodically  demonstrating  the 
existence  of  a  necessary  relation  among  all  the  possible  aspects 
of  the  same  social  organism ;  a  point  on  which,  in  principle  at 
least,  there  is  now  little  difference  of  opinion  among  sound 
thinkers.  Prom  whichever  of  the  social  elements  we  choose  to 
set  out,  we  may  easily  recognise  that  it  has  always  a  connexion, 
more  or  less  immediate,  with  all  the  oth^r  elements,  even  with 
those  which  at  first  sight  appear  the  most  independent  of  it. 
The  dynamical  consideration  of  the  progressive  development 
of  civilized  humanity,  affords,  no  doubt,  a  still  more  efficacious 
means  of  effecting  this  interesting  verification  of  the  consenstu 
of  the  social  phenomena,  by  displaying  the  manner  in  which 
every  change  in  any  one  part,  operates  immediately,  or  very 
speedily,  upon  all  the  rest.  But  this  indication  may  be  pre- 
ceded, or  at  all  events  followed,  by  a  confirmation  of  a  purely 
statical  kind ;  for,  in  politics  as  in  mechanics,  the  communica- 
tion of  motion  from  one  object  to  another  proves  a  connexion 
between  them.  Without  descending  to  the  minute  interde- 
pendence of  the  different  branches  of  any  one  science  or  art,  is 
it  not  evident  that  among  the  different  sciences,  as  well  as 
among  most  of  the  arts,  there  exists  such  a  connexion,  that  if 
the  state  of  any  one  well-marked  division  of  them  is  sufficiently 
known  to  us,  we  can  with  real  scientific  assurance  infer,  from 
their  necessary  correlation,  the  contemporaneous  state  of  every 
one  of  the  others  ?  By  a  further  extension  of  this  considera- 
tion, we  may  conceive  the  necessary  relation  which  exists 
between  the  condition  of  the  sciences  in  general  and  that  of 
the  arts  in  general,  except  that  the  mutual  dependence  is  less 
intense  in  proportion  as  it  is  more  indirect    The  same  is  the 
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caee^  wfaen^  instead  of  oonsidering  the  aggpregate  of  the  social 
phenomena  in  some  one  people^  we  examine  it  simultaneously 
in  different  contemporaneous  nations;  between  which  the 
perpetual  reciprocity  of  influence,  especially  in  modem  ttmeSj 
cannot  be  contested,  though  the  consensus  must  in  this  case 
be  ordinarily  of  a  less  decided  character,  and  must  decrease 
gradually  with  the  affinity  of  the  cases  and  the  multiplicity 
of  the  points  of  contact,  so  as  at  last,  in  some  cases,  to  dis- 
appear almost  entirely;  as  for  example  between  Western 
Europe  and  Eastern  Asia,  of  which  the  various  general  states 
of  society  appear  to  have  been  hitherto  almost  independent  of 
one  another/' 

These  remarks  are  followed  by  illustrations  of  one  of  the 
most  important,  and  until  lately,  most  neglected,  of  the  general 
principles  which,  in  this  division  of  the  social  science,  may  be 
considered  as  established;  namely,  the  necessary  correlation 
between  the  form  of  government  existing  in  any  society  and 
the  contemporaneous  state  of  civilization :  a  natural  law 
which  stamps  the  endless  discussions  and  innumerable  theories 
respecting  forms  of  government  in  the  abstract,  as  fruitless 
and  worthless,  for  any  other  purpose  than  as  a  preparatory 
treatment  of  materials  to  be  afterwards  used  for  the  construc- 
tion of  a  better  philosophy. 

As  already  remarked,  one  of  the  main  results  of  the  science 
of  social  statics  would  be  to  ascertain  the  requisites  of  stable 
political  union.  There  are  some  circumstances  which,  being 
found  in  all  societies  without  exception,  and  in  the  greatest 
degree  where  the  social  union  is  most  complete,  may  be  con- 
sidered (when  psychological  and  ethological  laws  confirm  the 
indication)  as  conditions  of  the  existence  of  the  complex 
phenomenon  called  a  State.  For  example,  no  numerous 
society  has  ever  been  held  together  without  laws,  or  usages 
equivalent  to  them ;  without  tribunals,  and  an  organized  force 
■of  some  sort  to  execute  their  decisions.  There  have  always 
been  public  authorities  whom,  with  more  or  less  strictness  and 
in  cases  more  or  less  accurately  defined,  the  rest  of  the  com- 
munity obeyed,  or  according  to  general  opinion  were  bound  to 
obey.    By  following  out  this  course  of  inquiry  we  shall  find 
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a  number  .of  requisites,  which  have  been  present  in  every 
society  that  has  maintained  a  collective  existence^  and  oti  the 
cessation  of  which  it  has  either  merged  in  some  other  society, 
or  reconstructed  itself  on  some  new  basis,  in  which  the  condi- 
tions were  conformed  to..  Although  these  results,  obtained  by 
comparing  different  forms  and  states  of  society,  amount  in 
themselves  only  to  empirical  laws ;  some  of  them,  when  once 
suggested,  are  found  to  follow  with  so  much  probability  from 
general  laws  of  human  nature,  that  the  consilience  of  the  two 
processes  raises  the  evidence  to  proof,  and  the  generalizations 
to  the  rank  of  scientific  truths. 

This  seems  tobeaffirmable  (for  instance)  of  the  conclusions 
arrived  at  in  the  following  passage;  extracted,  with  some 
alterations,  from  a  criticism  on  the  negative  philosophy  of  the 
eighteenth  century,*^  and  which  I  quote,  though  (as  in  some 
former  instances)  from  myself,  because  I  have  no  better  way 
of  illustrating  the  oonception  I  have  formed  of  the  kind  of 
theorems  of  which  sociological  statics  would  consist. 

'^  The  very  first  element  of  the  social  union,  obedience  to 
a  government  of  some  sort,  has  not  been  found  so  easy  a  thing 
to  establish  in  the  world.  Among  a  timid  and  spiritless  race 
like  the  inhabitants  of  the  vast  plains  of  tropical  countries, 
passive  -  obedience  may  be  of  natural  growth ;  though  even 
there  we  doubt  whether  it  has  ever  been  found  among  any 
people  with  whom  fatalis^m,  or  in  other  words,  submission  to 
the  pressure  of  circumstances  as  a  divine  decree,  did  not  pre* 
vail  as  a  religious  doctrine.  But  the  difficulty  of  inducing  a 
brave  and  warlike  race  to  submit  their  individual  arbitrium  to 
any  common  umpire,  has  always  been  felt  to  be  so  great,  that 
nothing  short  of  supernatural  power  has  been  deemed  adequate 
to  overcome  it ;  and  such  tribes  have  always  assigned  to  the 
first  institution  of  civil  society  a  divine  origin.  So  differently 
did  those  judge  who  knew  savage  men  by  actual  experience, 
from  those  who  had  no  acquaintance  with  them  except  in 
the  civilized  state.  In  modern  Europe  itself,  after  the  fall  of 
the  Roman  empire,  to  subdue  the  feudal  anarchy  and  bring 

*  Since  reprinted  entire  in  DitaertcUunu  and  Ditctmiona,  as  the  ooncluding 
paper  of  the  first  volume. 
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the  whole  people  of  any  European  nation  into  subjectioo 
to  government  (though  Christianity  in  the  most  concen- 
trated form  of  its  influence  was  co-operating  in  the  work) 
required  thrice  as  many  centuries  as  have  elapsed  since  that 
time. 

^'Now  if  these  philosophers  had  known  human  natare 
under  any  other  type  than  that  of  their  own  age,  and  of  the 
particular  classes  of  society  among  whom  they  lived,  it.  would 
have  occurred  to  them,  that  wherever  this  habitual  submis- 
sion to  law  and  government  has  been  firmly  and  durably 
established,  and  yet  the  vigour  and  manliness  of  character 
which  resisted  its  establishment  have  been  in^  any  degree 
preserved,  certain  requisites  have  existed,  certain  conditions 
have  been  fulfilled^  of  which  the  following  may  be  regarded  as 
the  principal. 

'^  First :  there  has  existed^  for  all  who  were  accounted 
citizens, — for  all  who  were  not  slaves,  kept  down  by  brate 
force, — a  system  of  education,  beginning  with  infancy  and 
continued  through  life,  of  which  whatever  else  it  might 
include,  one  main  and  incessant  ingredient  was  restraining^ 
discipline.  To  train  the  human  being  in  the  habit,  and 
thence  the  power,  of  subordinating  his  personal  impulses  and 
aims,  to  what  were  considered  the  ends  of  society;  of  adher- 
ing, against  all  temptation,  to  the  course  of  conduct  which 
those  ends  prescribed ;  of  controlling  in  himself  all  feelings 
which  were  liable  to  militate  against  those  ends,  and  encou- 
raging all  such  as  tended  towards  them ;  this  was  the  purpose, 
to  which  every  outward  motive  that  the  authority  directing 
the  system  could  command,  and  every  inward  power  or  prin* 
ciple  which  its  knowledge  of  human  nature  enabled  it  to  evoke^ 
were  endeavoured  to  be  rendered  instrumental.  The  entire 
civil  and  military  policy  of  the  aqpient  commonwealths  was 
such  a  system  of  training;  in  modem  nations  its  place  has 
been  attempted  to  be  supplied,  principally,  by  religious 
teaching.  And  whenever  and  in  proportion  as  the  strictness 
of  the  restraining  discipline  was  relaxed,  the  natural  ten- 
dency of  mankind  to  anarchy  re-asserted  itself;  the  state 
became  disorganized  from  within;  mutual  conflict  for  selfish 
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ends^  neutralized  the  energies  which  were  reqaired  to  keep 
up  the  contest  against  natural  causes  of  evil;  and  the 
nation^  after  a  longer  or  briefer  interval  of  progressive  de- 
cline^ became  either  the  slave  of  a  despotism^  or  the  prey  of  a 
foreign  invader. 

"  The  second  condition  of  permanent  political  society  has 
been  found  to  be,  the  existence,  in  some  form  or  other,  of  the 
feeling  of  allegiance  or  loyalty.  This  feeling  may  vary  in  its 
objects,  and  is  not  confined  to  any  particular  form  of  govern- 
ment; but  whether  in  a  democracy  or  in  a  monarchy,  its 
essence  is  always  the  same ;  viz.  that  there  be  in  the  constitu- 
tion of  the  state  something  which  is  settled,  something  perma- 
nent, and  not  to  be  called  in  question ;  something  which,  by 
general  agreement,  has  a  right  to  be  where  it  is,  and  to  be 
secure  against  disturbance,  whatever  else  may  change.  This 
feeling  may  attach  itself,  as  among  the  Jews  (and  in  most  of 
the  commonwealths  of  antiquity),  to  a  common  Ood  or  gods, 
the  protectors  and  guardians  of  their  state.  Or  it  may  attach 
itself  to  certain  persons,  who  are  deemed  to  be,  whether  by 
divine  appointment,  by  long  prescription,  or  by  the  general 
recognition  of  their  superior  capacity  and  worthiness,  the 
rightful  guides  and  guardians  of  the  rest.  Or  it  may  connect 
itself  with  laws;  with  ancient  liberties  or  ordinances.  Or, 
finally,  (and  this  is  the  only  shape  in  which  the  feeling  is  likely 
to  exist  hereafter,)  it  may  attach  itself  to  the  principles  of  in- 
dividual freedom  and  political  and  social  equality,  as  realized 
in  institutions  which  as  yet  exist  nowhere,  or  exist  only  in  a 
rudimentary  state.  But  in  all  political  societies  which  have  had 
a  durable  existence,  there  has  been  some  fixed  point :  something 
which  people  agree  in  holding  sacred;  which,  wherever 
freedom  of  discussion  was  a  recognised  principle,  it  was  of 
course  lawful  to  contest  «n  theory,  but  which  no  one  could 
either  fear  or  hope  to  see  shaken  in  practice ;  which,  in  short 
(except  perhaps  during  some  temporary  crisis)  was  in  the 
common  estimation  placed  beyond  discussion.  And  the  neces- 
sity of  this  may  easily  be  made  evident.  A  state  never  is,  nor 
until  mankind  are  vastly  improved,  can  hope  to  be,  for  any 
long  time  exempt  &om  internal  dissension ;  for  there  neither 
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is  nor  ever  has  been  any  state  of  society  in  which  collisions 
did  not  occur  between  the  immediate  interests  and  passions  of 
powerful  sections  of  the  people.  What,  theu^  enables  nations 
to  weather  these  storms,  and  pass  through  turbalent  times 
without  any  permanent  weakening  of  the  securities  for  peace- 
able existence?  Precisely  this — ^that  however  important  the 
interests  about  which  men  fell  out,  the  conflict  did  not  affect 
the  fundamental  principle  of  the  system  of  social  union  which 
happened  to  exist ;  nor  threaten  large  portions  of  the  com- 
munity with  the  subversion  of  that  on  which  they  had  bnilt 
their  calculations,  and  with  which  their  hopes  and  aims  had 
become  identified.  But  when  the  questioning  of  these  funda- 
mental principles  is  (not  the  occasional  disease,  or  salutary 
medicine,  but)  the  habitual  condition  of  the  body  politie, 
and  when  all  the  violent  animosities  are  called  forth,  which 
spring  naturally  from  such  a  situation,  the  state  is  virtually 
in  a  position  of  civil  war ;  and  can  never  long  remain  free  from 
it  in  act  and  fact. 

'^The  third  essential  condition  of  stability  in  political 
society,  is  a  strong  and  active  principle  of  cohesion  among 
the  members  of  the  same  community  or  state.  We  need 
scarcely  say  that  we  do  not  mean  uationality,  in  the  vulgar 
sense  of  the  term;  a  senseless  antipathy  to  foreigners; 
indifference  to  the  general  welfare  of  the  human  race,  or  an 
unjust  preference  of  the  supposed  interests  of  our  own  country; 
a  cherishing  of  bad  peculiarities  because  they  are  national,  or 
a  refusal  to  adopt  what  has  been  found  good  by  other  coun- 
tries. We  mean  a  principle  of  sympathy,  not  of  hostility ; 
of  union,  not  of  separation.  We  mean  a  feeling  of  common 
interest  among  those  who  live  under  the  same  government, 
and  are  contained  within  the  same  natural  or  historical  boun- 
daries. We  mean,  that  one  part  *of  the  community  do  not 
consider  themselves  as  foreigners  with  regard  to  another  part ; 
that  they  set  a  value  on  their  connexion — ^feel  that  they  are 
one  people,  that  their  lot  is  cast  together,  that  evil  to  any  of 
their  fellow-countrymen  is  evil  to  themselves,  and  do  not 
desire  selfishly  to  free  themselves  from  their  share  of  any 
common    inconvenience   by  severing  the  connexion.     How 
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etrong  this  feeling  was  in  those  ancient  commonwealths 
which  attained  any  durable  greatness,  every  one  knows. 
How  happily  Rome,  in  spite  of  all  her  tyranny,  succeeded  in 
establishing  the  feeling  of  a  common  country  among  the 
provinces  of  her  vast  and  divided  empire,  will  appear  when 
any  one  who  has  given  due  attention  to  the  subject  shall  take 
the  trouble  to  point  it  out.  In  modem  times  the  countries 
which  have  had  that  feeling  in  the  strongest  degree  have  been 
the  most  powerful  countries ;  England,  France,  and,  in  pro- 
portion to  their  territory  and  resources,  Holland  and  Switzer- 
land ;  while  Engknd  in  her  connexion  with  Ireland,  is  one  of 
the  most  signal  examples  of  the  consequences  of  its '  absence. 
Every  Italian  knows  why  Italy  is  under  a  foreign  yoke ;  every 
German  knows  what  maintains  despotism  in  the  Austrian 
empire  ;^  the  evils  of  Spain  flow  as  much  from  the  absence  of 
nationality  among  the  Spaniards  themselves,  as  from  the  pre- 
sence of  it  in  their  relations  with  foreigners :  while  the  com- 
pletest  illustration  of  all  is  afforded  by  the  republics  of  South 
America,  where  the  parts  of  one  and  the  same  state  adhere  so 
slightly  together,  that  no  sooner  does  any  province  think  itself 
aggrieved  by  the  general  government  than  it  proclaims  itself  a 
separate  nation/' 

§  6.  While  the  derivative  laws  of  social  statics  are  ascer- 
tained by  analysing  different  states  of  society,  and  comparing 
them  with  one  another,  without  regard  to  the  order  of  their 
succession ;  the  consideration  of  the  successive  order  is,  on 
the  contrary,  predominant  in  the  study  of  social  dynamics,  of 
which  the  aim  is  to  observe  and  explain  the  sequences  of 
social  conditions.  This  branch  of  the  social  science  would  be 
as  complete  as  it  can  be  made,  if  every  one  of  the  leading 
general  circumstances  of  eSch  generation  were  traced  to  its 
causes  in  the  generation  immediately  preceding.  But  the  con- 
sensus is  so  complete,  (especially  in  modern  history,)  that  in 
the  filiation  of  one  generation  and  another,  it  is  the  whole 
which  produces  the  whole,  rather  than  any  part  a  part.     Little 

*  (Written  Mid  fint  publiBhed  in  1840.) 
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progress^  therefore^  can  be  made  in  establishing  the  filiation^ 
directly  from  laws  of  human  nature,  without  having  firat  ascer- 
tained the  immediate  or  derivative  laws  according  to  which 
social  states  generate  one  another  as  society  advances;  the 
axiomata  media  of  General  Sociology. 

The  empirical  laws  which  are  most  readily  obtained  bj 
generalization  from  history  do  not  amount  to  this.  They  are 
not  the  *' middle  principles''  themselves,  bat  only  evidenoe 
towards  the  establishment  of  such  principles.  They  consist  of 
certain  general  tendencies  which  may  be  perceived  in  society; 
a  progressive  increase  of  some  social  elements,  and  diminution 
of  others,  or  a  gradual  change  in  the  general  character  of 
certain  elements.  It  is  easily  seen,  for  instance,  that  as 
t  society  advances,  mental  tend  more  and  more  to  prevail  over 
bodily  qualities,  and  masses  over  individuals :  that  the  occn- 
pation  of  all  that  portion  of  mankind  who  are  not  under  ex- 
ternal restraint  is  at  first  chiefly  military,  but  society  becomes 
progressively  more  and  more  engrossed  with  productive  pur- 
suits, and  the  military  spirit  gradually  gives  way  to  the  indus- 
trial ;  to  which  many  similar  truths  might  be  added.  And 
with  generalizations  of  this  description,  ordinary  inqoiiers, 
even  of  the  historical  school  now  predominant  on  the  Continent, 
are  satisfied.  But  these  and  all  such  results  are  still  at  too 
great  a  distance  from  the  elementary  laws  of  human  nature  on 
which  they  depend, — ^too  many  links  intervene,  and  the  con* 
currence  of  causes  at  each  link  is  far  too  complicated, — to 
enable  these  propositions  to  be  presented  as  direct  corollaries 
from  those  elementary  principles.  They  have,  therefore,  in 
the  minds  of  most  inquirers,  remained  in  the  state  of  empirical 
laws,  applicable  only  within  the  bounds  of  actual  observation  ; 
without  any  means  of  determining  their  real  limits,  and  of 
judging  whether  the  changes  which  have  hitherto  been  in  pro- 
gress are  destined  to  continue  indefinitely,  or  to  terminate,  or 
even  to  be  reversed. 

§  7.  In  order  to  obtain  better  empirical  laws,  we  moat 
not  rest  satisfied  with  noting  the  progressive  changes  which 
manifest  themselves  in  the  separate  elements  of  society,  and 
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in  whioK  nothing  is  indicated  but  the  relation  of  fragments  of 
the  effect  to  corresponding  fragments  of  the  caose.     It  is 
necessary  to  combine  the  statical  view  of  social  phenomena  \ 
with  the   dynamical^  considering   not  only  the   progressive  I 
changes  of  the  different  elements^  bat  the  contemporaneous/ 
condition  of  each;  and  thus  obtain  empirically  the  law  of 
correspondence  not  only  between  the  simultaneous  states^  but 
between  the  simultaneous  changes^  of  those  elements.    This 
law  of  correspondence  it  is,  which,  duly  verified  a  priori,  would 
become  the  real  scientific  derivative  law  of  the  development  of 
humanity  and  human  affairs. 

In  the  difficult  process  of  observation  and  comparison 
which  is  here  required,  it  would  evidently  be  a  great  assistance 
if  it  should  happen  to  be  the  fact^  that  some  one  element  in, 
the  complex  existence  of  social  man  is  pre-eminent  over  allt 
others  as  the  prime  agent  of  the  social  movement.  For  we 
could  then  take  the  progress  of  that  one  element  as  the  central 
chain^  to  each  successive  link  of  which,  the  corresponding 
links  of  all  the  other  progressions  being  appended,  the  succes- 
sion of  the  facts  would  by  this  alone  be  presented  in  a  kind  of 
spontaneous  order,  far  more  nearly  approaching  to  the  real 
order  of  their  filiation  than  could  be  obtained  by  any  other 
merely  empirical  process. 

Now,  the  evidence  of  history  and  that  of  human  nature 
combine,  by  a  striking  instance  of  consilience,  to  show  that 
there  really  is  one  social  element  which  is  thus  predominant, 
and  almost  paramount,  among  the  agents  of  the  social  pro- 
gression. This  is,  the  state  of  the  speculative  faculties  of  ( 
mankind ;  including  the  nature  of  the  beliefs  which  by  any 
means  they  have  arrived  at,  concerning  themselves  and  the 
world  by  which  they  are  surrounded. 

It  would  be  a  great  error,  and  one-very  little  likely  to  be 
committed,  to  assert  that  speculation,  intellectual  activity,  the 
pursuit  of  truth,  is  among  the  more  powerful  propensities  of  1 
human  nature,  or  holds  a  predominating  place  in  the  lives  of 
any,  save  decidedly  exceptional,  individuals.  But,  notwith- 
standing the  relative  weakness  of  this  principle  among  other  . 
sociological  agents,  its  influence  is  the  main  determining  cause  I 
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I  of  the  social  prog^ress ;  all  the  other  dispositions  of  oar  nature 
I  which  contribute  to  that  progress^  being  dependent  on  it  for 
the  means  of  accomplishing  their  share  of  the  work.    Thus 
(to  take  the  most  obvious  case  firsts)  the  impelling  force  to 
most  of  the  improvements  effected  in  the  arts  of  life,  is  the 
desire  of  increased  material  comfort ;  bat  as  we  can  only  act 
upon  external  objects  in  proportion  to  our  knowledge  of  them, 
I  the  state  of  knowledge  at  any  time  is  the  limit  of  the  industrial 
improvements  possible  at  that  time;  and  the  pr<^ress  of  in- 
dustry must  follow,  and  depend  on,  the  progress  of  knowledge. 
The  same  thing  may  be  shown  to  be  true,  though  it  is  not 
quite  so  obvious,  of  the  progress  of  the  fine  arts.     Farther,  as 
the  strongest  propensities  of  uncultivated  or  half-cultivated 
human  nature  (being  the  purely  selfish  ones,  and  those  of  a 
sympathetic  character  which  partake  most  of  the  nature  of 
selfishness)  evidently  tend  in  themselves  to  disunite  mankind, 
not  to  unite  them, — ^to  make  them  rivals,  not  confederates; 
social  existence  is  only  possible  by  a  disciplining  of  those 
more  powerful  propensities,  which  consists  in  subordinating 
them  to  a  common  system  of  opinions.     The  degree  of  this 
salX)rdination  is  the  measure  of  the  completeness  of  the  social 
union,  and  the  nature  of  the  common  opinions  determines  its 
kind.     But  in  order   that  mankind    should   conform   their 
actions  to  any  set  of  opinions,  these  opinions  must  exist,  must 
be  believed  by  them.     And  thus,  the  state  of  the  speculative 
I  faculties,  the  character  of  the  propositions  assented  to  by  the 
;  intellect,  essentially  determines  the  moral  and  political  state 
,  of  the  community,  as  we  have  already  seen  that  it  determines 
I  the  physical. 

These  conclusions,  deduced  from  the  laws  of  human  nature, 
are  in  entire  accordance  with  the  general  facts  of  history. 
Every  considerable  change  historically  known  to  us  in  the 
condition  of  any  portion  of  mankind,  when  not  brought  about 
by  external  force,  has  been  preceded  by  a  change,  of  propor- 
tional extent,  in  the  state  of  their  knowledge,  or  in  their  pre- 
valent beliefs.  As  between  any  given  state  of  speculation,  and 
the  correlative  state  of  everything  else,  it  was  almost  always 
the  former  which  first  showed  itself;  though  the  effects,  no 


HISTORICAL   METHOD.  527 

doubt,  reacted  potently  upon  the  cause.  Every  considerable 
advance  in  material  civilization  has  been  preceded  by  an 
advance  in  knowledge  :  and  when  any  great  social  change  has 
come  to  pass,  either  in  the  way  of  gradual  development  or  of 
sudden  conflict,  it  has  had  for  its  precursor  a  great  change  in 
the  opinions  and  modes  of  thinking  of  society.  Polytheism, 
Judaism,  Christianity,  Protestantism,  the  critical  philosophy 
of  modern  Europe,  and  its  positive  science— each  of  these  has 
been  a  primar}-  agent  in  making  society  what  it  was  at  each 
successive  period,  while  society  was  but  secondarily  instru- 
mental in  making  tkem,  each  of  them  (so  far  as  causes  can  be 
assigned  for  its  existence)  being  mainly  an  emanation  not 
from  the  practical  life  of  the  period,  but  from  the  previous 
state  of  belief  and  thought.  The  weakness  of  the  speculative 
propensity  in  mankind  generally,  has  not,  therefore,  prevented 
the  progress  of  speculation  from  governing  that  of  society  at 
large;  it  has  only,  and  too  often,  prevented  progress  alto- 
gether, where  the  intellectual  progression  has  come  to  an  early 
stand  for  want  of  sufficiently  favourable  circumstances. 

From  this  accumulated  evidence,  we  are  justified  in  con- 
cluding, that  the  order  of  human  progression  in  all  respects 
will  mainly  depend  on  the  order  of  progression  in  the  inteU ) 
lectual  convictions  of  mankind,  that  is,  on  the  law  of  the[ 
successive  transformations  of  human  opinions.  The  question 
remains,  whether  this  law  can  be  determined ;  at  first  from 
history  as  an  empirical  law,  then  converted  into  a  scientific 
theorem  by  deducing  it  ^  priori  from  the  principles  of  human 
nature.  As  the  progress  of  knowledge  and  the  changes  in  the 
opinions  of  mankind  are  very  slow,  and  manifest  themselves 
in  a  well-defined  manner  only  at  long  intervals ;  it  cannot  be 
expected  that  the  general  order  of  sequence  should  be  disco- 
verable from  the  examination  of  less  than  a  very  considerable 
part  of  the  duration  of  the  social  progress.  It  is  necessary  to 
take  into  consideration  the  whole  of  past  time,  from  the  first 
recorded  condition  of  the  human  race,  to  the  memorable  phe- 
nomena of  the  last  and  present  generations. 

§  8.    The  investigation  which  I  have  thus  endeavoured  to 
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characterize^  has  been  systematically  attempted^  up  to  the  pre- 
sent time^  by  M.  Comte  alone.  His  work  is  hitherto  the  only 
known  example  of  the  study  of  social  phenomena  according  to 
this  conception  of  the  Historical  Method.  Without  discussing 
here  the  worth  of  his  conclusions,  and  especially  of  his  predic- 
tions and  recommendations  with  respect  to  the  Future  of 
society,  which  appear  to  me  greatly  inferior  in  value  to  his 
appreciation  of  the  Past,  I  shall  confine  myself  to  mentioning 
one  important  generalization,  which  M.  Comte  regards  as  the 
fundamental  law  of  the  progress  of  human  knowledge.  Specn* 
lation  he  conceives  *to  have,  on  every  subject  of  human  inquiry, 
three  successive  stages;  in  the  first  of  which  it  tends  to  explain 
the  phenomena  by  supernatural  agencies,  in  the  second  by 
metaphysical  abstractions,  and  in  the  third  or  final  state  con- 
fines itself  to  ascertaining  their  laws  of  succession  and  siottili- 
tude.  This  generalization  appears  to  me  to  have  that  high 
degree  of  scientific  evidence,  which  is  derived  from  the  con- 
currence of  the  indications  of  history  with  the  probabilities 
derived  from  the  constitution  of  the  human  mind.  Nor  could 
it  be  easily  conceived,  from  the  mere  enunciation  of  such  a 
proposition,  what  a  fiood  of  light  it  lets  in  upon  the  whole 
course  of  history;  when  its  consequences  are  traced^  by 
connecting  with  each  of  the  three  states  of  human  intellect 
which  it  distinguishes,  and  with  each  successive  modification 
of  those  three  states,  the  correlative  condition  of  other  social 
phenomena.'^ 

*  This  great  generalisation  ib  often  unfavourably  criticised  (aa  hj  ]>r. 
Whewell  for  instance)  under  a  misapprehension  of  its  real  import.  Hw 
doctrine,  that  the  theological  explanation  of  phenomena  belongs  only  to  the 
infancy  of  our  knowledge  of  them,  ought  not  to  be  construed  as  if  it  waa 
equivalent  to  the  assertion,  that  mankind,  as  their  knowledge  advances,  nilI 
necessarily  cease  to  believe  in  any  kind  of  theology.  This  was  M.  Comte's 
opinion ;  but  it  is  by  no  means  implied  in  his  fundamental  theorem.  All  that 
is  implied  is,  that  in  an  advanced  state  of  human  knowledge,  no  other  Baler  of 
the  World  will  be  acknowledged  than  one  who  rules  by  universal  laws,  and  does 
not  at  all,  or  does  not  unless  in  very  peculiar  cases,  produce  events  by 
special  interpositions.  Originally  all  natural  events  were  ascribed  to  suofa  ia- 
tet positions.  At  present  every  educated  person  rejects  this  explanatioa  in 
regard  to  all  classes  of  phenomena  of  which  the  laws  have  been  fnUy  asoer> 
tained ;  though  some  have  not  yet  reached  the  point  of  referring  all  phenooMoa 
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But  whatever  decision  competent  judges  may  pronounce 
on  the  results  arrived  at  by  any  individual  inquirer,  the  method 
now  characterized  is  that  by  which  the  derivative  laws  of  social 
order  and  of  social  progress  must  be  sought.  By  its  aid  we 
may  hereafter  succeed  not  only  in  looking  far  forward  into  the 
future  history  of  the  human  race,  but  in  determining  what 
artificial  means  may  be  used,  and  to  what  extent,  to  accelerate 
the  natural  progress  in  so  far  as  it  is  beneficial ;  to  compensate 
for  whatever  may  be  its  inherent  inconveniences  or  disadvan- 
tages ;  and  to  guard  against  the  dangers  or  accidents* to  which 
our  species  is  exposed  from  the  necessary  incidents  of  its  pro- 
gression. Such  practical  instructions,  founded  on  the  hij^hest 
branch  of  speculative  sociology,  will  form  the  noblest  and 
most  beneficial  portion  of  the  Political  Art. 

That  of  this  science  and  art  even  the  foundations  are  but 
beginning  to  be  laid,  is  sufficiently  evident.  But  the  superior 
minds  are  fairly  turning  themselves  towards  that  object.     It 

to  the  idea  of  Law,  bat  beliere  that  rain  and  sanshine,  famine  and  pestilence,  ^ 
victory  and  defeat,  death  and  life,  are  issues  which  the  Creator  does  not  leave  , 
to  the  operation  of  his  general  laws,  bat  reserves  to  be  decided  by  express  acts  . 
of  volition.     M.  Comte's  theory  is  the  negation  of  this  doctrine. 

Dr.  Whewell  equally  misunderstands  M.  Gomte*s  doctrine  respecting  the 
second  or  metaphysical  stage  of  speculation.  M.  Comte  did  not  mean  that 
"  discussions  concerning  ideas  "  are  limited  to  an  early  stage  of  inquiry,  and 
oease  when  science  enters  inio  the  positive  stage.  {Philosophy  of  IHscoveryf 
pp.  226  et  seq.)  In  all  M.  Comte's  speculations  as  much  stress  is  laid  on  the 
process  of  clearing  up  our  conceptions,  as  on  the  ascertainment  of  facts.  When 
M.  Comte  speaks  of  the  metaphysical  stage  of  speculation,  he  means  the  stage 
in  which  men  speak  of  "  Nature  *'  and  other  abstractions  as  if  they  were  active 
forces,  prr^ducing  effects  ;  when  Nature  is  said  to  do  this,  or  forbid  that ;  when 
Nature's  horror  of  a  vacuum,  Nature's  non-admission  of  a  break,  Nature's 
vit  medicatriXf  were  offered  as  explanations  of  phenomena  ;  when  the  qualities 
of  things  were  mistaken  for  real  entities  dwelling  in  the  things  ;  when  the  phe- 
nomena of  living  bodies  were  thought  to  be  accounted  for  by  being  referred  to  a 
*<  vital  force  ;"  when,  in  short,  the  abstract  names  of  phenomena  were  mistaken 
for  the  causes  of  their  existence.  In  this  sense  of  the  word  it  cannot  be  reason* 
ably  denied  that  the  metaphysical  explanation  of  phenomena,  equally  with  the 
theological,  gives  way  before  the  advance  of  real  science. 

That  the  final,  or  positive  stage,  as  concejved  by  M.  Comte,  has  been  equally 
misunderstood,  and  that,  notwithatamiing  some  expressions  open  to  just  criti- 
cism, M.  Comte  never  dreamed  of  denying  the  legitimacy  of  inquiry  into  all 
causes  which  are  accessible  to  human  investigation,  I  have  pointed  out  in  a 
former  place. 

VOL,  U.  84i 
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has  become  the  aim  of  really  scientific  thinkers  to  oonnect  bjr 
theories  the  facts  of  universal  history :  it  is  acknowledged  to 
be  one  of  the  requisites  of  a  general  system  of  social  doctrine, 
that  it  should  explain^  so  far  as  the  data  exist,  the  main  facts 
of  history ;  and  a  Philosophy  of  History  is  generally  admitted 
to  be  at  once  the  verification,  and  the  initial  form,  of  the  Phi- 
losophy of  the  Progress  of  Society. 

If  the  endeavours  now  making  in  all  the  more  cultivated 
*  nations,  and  beginning  to  be  made  even  in  England  (osnally 
the  last  to  enter  into  the  general  movement  of  the  Earopean 
'  mind)  for  the  construction  of  a  Philosophy  of  History,  shall 
be  directed  and  controlled  by  those  views  of  the  nature  of 
sociological  evidence  which  I  have  (very  briefly  and  imper- 
fectly) attempted  to  characterize;  they  cannot  fail  to  give 
birth  to  a  sociological  system  widely  removed  from  the  vague 
and  conjectural  character  of  all  former  attempts,  and  worthy 
to  take  its  place,  at  last,  among  the  sciences.  When  this  time 
shall  come,  no  important  branch  of  human  affairs  will  be  any 
longer  abandoned  to  empiricism  and  unscientific  surmise :  the 
circle  of  human  knowledge  will  be  complete,  and  it  can  only 
thereafter  receive  further  enlargement  by  perpetual  expansion 
from  within. 


CHAPTER  XL 
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§  1.  .  The  doctrine  which  the  preceding  chapters  were 
intended  to  enforce  and  elucidate — ^that  the  collective  series  i 
of  social  phenomena^  in  other  words  the  course  of  history^  is ' 
subject  to  general  laws^  which  philosophy  may  possibly  detect 
-*-has  been  familiar  for  generations  to  the  scientific  thinkers 
of  the  Continent,  and  has  for  the  last  quarter  of  a  century 
passed  out  of  their  peculiar  domain,  into  that  of  newspapers 
and  ordinary  political  discussion.  In  our  own  country,  how- 
ever, at  the  time  of  the  first  publication  of  this  Treatise,  it 
was  almost  a  novelty,  and  the  prevailing  habits  of  thought  on 
historical  subjects  were  the  very  reverse  of  a  preparation  for  it. 
Sirice  then  a  great  change  has  taken  place,  and  has  been  emi- 
nently promoted  by  the  important  work  of  Mr.  Buckle ;  who, 
with  characteristic  energy,  flung  down  this  great  principle, 
together  with  many  striking  exemplifications  of  it,  into  the 
arena  of  popular  discussion,  to  be  fought  over  by  a  sort  of 
combatants,  in  the  presence  of  a  sort  of  spectators,  who  would 
never  even  have  been  aware  that  there  existed  such  a  prin« 
ciple  if  they  had  been  left  to  learn  its  existence  from  the  spe- 
culations of  pure  science.  And  hence  has  arisen  a  consider- 
able amount  of  controversy,  tending  not  only  to  make  the 
principle  rapidly  familiar  to  the  majority  of  cultivated  minds, 
but  also  to  clear  it  from  the  confusions  and  misunderstandings 
by  which  it  was  but  natural  that  it  should  for  a  time  be  clouded, 
and  which  impair  the  worth  of  the  doctrine  to  those  who 
accept  it,  and  are  the  stumbling-block  of  many  who  do  not. 

Among  the  impediments  to  the  general  acknowledgment, 
by  thoughtful  minds,  of  the  subjection  of  historical  facts  to 
scientific  laws, ,  the  most  fundamental  continues  to   be  that 

84--2 


532  LOGIC    OP   THE    MORAL    SCIENCES. 

which  is  grouuded  on  the  doctrine  of  Free  Will,  or  in  other 
words^  on  the^  denial  that  the  law  of  invariable  Causation 
holdj  true  of  human  volitions :  for  if  it  does  not,  the  course 
of  history,  being  the  result  of  human  volitions,  cannot  be  a 
subject  of  scientific  laws,  since  the  volitions  on  which  it 
depends  can  neither  be  foreseen,  nor  reduced  to  any  canon  oi 
regularity  even  after  they  have  occurred.  I  have  discossed 
this  question,  as  far  as  seemed  suitable  to  the  occasion,  in  a 
former  chapter :  and  I  only  think  it  necessary  to  repeat,  that 
the  doctrine  of  the  Causation  of  human  actions,  improperly 
called  the  doctrine  of  Necessity,  affirms  no  mysterious  nexu^, 
or  overruling  fatality :  it  asserts  only  that  men^s  actions  are 
the  joint  result  of  the  general  laws  and  circumstances  of 
human  nature,  and  of  their  own  particular  characters ;  those 
characters  again  being  the  consequence  of  the  natural  and 
artificial  circumstances  that  constituted  their  education,  among 
which  circumstances  must  be  reckoned  their  own  oonscioas 
efforts.  Any  one  who  is  willing  to  take  (if  the  expression 
may  be  permitted)  the  trouble  of  thinking  himself  into  the 
doctrine  as  thus  stated,  will  find  it,  I  believe,  not  only  a  faith- 
ful interpretation  of  the  ^universal  experience  of  human  con- 
duct, but  a  correct  representation  of  the  mode  in  which  he 
himself,  in  every  particular  cade,  spontaneously  interprets  his 
own  experience  of  that  conduct. 

But  if  this  principle  is  true  of  individual  man,  it  must  be 
true  of  collective  man.  If  it  is  the  law  of  human  life,  the  law 
must  be  realized  in  history.  The  experience  of  human  affiiire 
when  looked  at  en  masse,  must  be  in  accordance  with  it  if 
true,  or  repugnant  to  it  if  false.  The  support  which  this 
d  posteriori  verification  affords  to  the  law,  is  the  part  of  the 
case  which  has  been  most  clearly  and  triumphantly  brought 
out  by  Mr.  Buckle. 

The  facts  of  gtufi^j^^gg  since  they  have  been  made  a  subject 
of  careful  recordation  and  study,  have  yielded  conclusions, 
some  of  which  have  been  very  startling  to  persons  not  aoeus- 
tomed  to  regard  moral  actions  as  subject  to  nniform  laws. 
The  very  events  which  in  their  own  nature  appear  most  capri- 
cious and  uncertain,  and  which  in  any  individual  case  no  at- 
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tninable  degree  of  knowledge  would  enable  us  to  foresee^  occur, 
when  considerable  numbers  are  taken  into  the  account^  with  a 
degree  of  regularity  approaching  to  mathematical.  What  act 
is  there  which  all  would  consider  as  more  completely  depen- 
dent on  individual  character^  and  on  the  exercise  of  individual 
free  will,  than  that  of  slaying  a  fellow  creature  ?  Yet  in  any 
large  country,  the  number  of  murders,  in  proportion  to  the 
population,  varies  (it  has  been  found)  very  little  from  one 
year  to  another,  and  in  its  variations  never  deviates  widely 
from  a  certain  average.  What  is  still  more  remarkable,  there 
is  a  similar  approach  to  constancy  in  the  proportion  of  these 
murders  annually  committed  with  every  particular  kind  of 
instrument.  There  is  a  like  approximation  to  identity,  as 
between  one  year  and  another,  in  the  comparative  number  of 
legitimate  and  of  illegitimate  births.  The  same  thing  is  found 
true  of  suicides,  accidents,  and  all  other  social  phenomena  of 
which  the  registration  is  sufficiently  perfect ;  one  of  the  most 
curiously  illustrative  examples  being  the  fact,  ascertained  by 
the  registers  of  the  London  and  Paris  post-offices,  that  the 
number  of  letters  posted  which  the  writers  have  forgotten  to 
direct,  is  nearly  the  same,  in  proportion  to  the  whole  number 
of  letters  posted,  in  one  year  as  in  another.  ''  Year  after  year," 
says  Mr.  Buckle,  "  the  same  proportion  of  letter- writers  forget 
this  simple  act;  so  that  for  each  successive  period  we  can 
actually  foretell  the  number  of  persons  whose  memory  will 
fail  them  in  regard  to  this  trifling,  and  as  it  might  appear, 
accidental  occurrence."* 

This  singular  degree  of  regularity  en  masse,  combined 
with  the  extreme  of  irregularity  in  the  cases  composing  the 
mass,  is  a  felicitous  verification  d  posteriori  of  the  law  of 
causation  in  its  application  to  human  conduct.  Assuming 
the  truth  of  that  law,  every  human  action,  every  murder  for 
instance,  is  the  concurrent  result  of  two  sets  of  causes.  On 
the  one  part,  the  general  circumstances  of  the  country  and  its 
inhabitants;  the  moral,  educational,  economical,  and  other  influ* 
ences  operating  on  the  whole  people,  and  constituting  what  we 

*  Buckleys  Hittory  of  CftviligaHon,  i.  80. 
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term  the  state  of  civilization.  On  the  other  part^  the  great 
variety  of  influencea  special  to  the  individual:  his  temperament^ 
and  other  peculiarities  of  organization,  his  parentage,  habitual 
associates,  temptations,  and  so  forth.  If  we  now  take  the 
whole  of  the  instances  which  occur  within  a  sufficiently  large 

\  field  to  exhaust  all  the  combinations  of  these  s])ecial  influences, 
or  in  other  words,  to  eliminate  chance }  and  if  all  these  in- 
stances  have  occurred  within  such  narrow  limits  of  time,  that 
no  material  change  can  have  tsiken  place  in  the  general  inflo- 

i  ences  constituting  the  state  of  civilization  of  the  country ;  we 
may  be  certain,  that  if  human  actions  are  governed  by  inva- 
riable lawd,  the  aggregate  result  will  be  something  like  a  con- 
stant quantity.  The  number  of  murders  committed  within 
that  space  and  time,  being  the  effect  partly  of  general  caoaes 
which  have  not  varied,  and  partly  of  partial  causes  the  whole 
round  of  whose  variations  has  been  included,  will  be,  practi- 
cally speaking,  invariable. 

Literally  and  mathematically  invariable  it  is  not,  and 
could  not  be  expected  to  be :  because  the  period  of  a  year  is 
too  short  to  include  aU  the  possible  combinations  of  partial 
causes,  while  it  is,  at  the  same  time,  sufficiently  long  to  make  it 
probable  that  in  some  years  at  least,  of  every  series,  there  will 
have  been  introduced  new  influences  of  a  more  or  less  general 
character ;  such  as  a  more  vigorous  or  a  more  relaxed  police ; 
some  temporary  excitement  from  political  or  religious  causes ; 
or  some  incident  generally  notorious,  of  a  nature  to  act  mor- 
bidly on  the  imagination.  That  in  spite  of  these  unavoidable 
imperfections  in  the  data,  there  should  be  so  very  triffing  a 
margin  of  variation  in  the  annual  results,  is  a  brilliant  ooniir- 
mation  of  the  general  theory. 

§  2.  The  same  considerations  which  thus  strikingly  cor- 
roborate the  evidence  of  the  doctrine,  that  historical  &cts  are 
the  invariable  effects  of  canses,  tend  equally  to  clear  that 
doctrine  from  various  misapprehensions,  the  existence  of 
which  has  been  put  in  evidence  by  the  recent  discussions. 
Some  persons,  for  instance,  seemingly  imagine  the  doctrine  to 
imply,  not  merely  that  the  total  number  of  murders  committed 
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in  a  given  space  and  time^  is  entirely  the  effect  of  the  general  \ 
circumstMices  of  society,  bat  that  every  particular  murder  is 
so  too :  that  the  individual  murderer  is,  so  to  speak,  a  mere 
instrument  in  the  hands  of  general  causes ;  that  he  himself 
has  no  option,  or  if  he  has,  and  chose  to  exercise  it,  some  one 
else  would  be  necessitated  to  take  his  place  :  that  if  any  one 
of  the  actual  murderers  had  abstained  from  the  crime,  some 
person  who  would  otherwise  have  remained  innocent,  would 
have  committed  an  extra  murder 'to  make  up  the  average. 
Such  a  corollary  would  certainly  convict  any  theory  which 
necessarily  led  to  it  of  absurdity.  It  is  obvious,  however,  that 
each  particular  murder  depends,  not  on  thS  general  state  of 
society  only,  but  on  that  combined  with  causes  special  to  the 
case,  which  are  generally  much  more  powerful :  and  if  these 
special  causes,  which  have  greater  influence  than  the  general 
ones  in  causing  every  particular  murder,  have  no  influence  on 
the  number  of  murders  in  a  given  period,  it  is  because  the 
field  of  observation  is  so  extensive  as  to  include  all  possible 
combinations  of  the  special  causes — all  varieties  t)f  individual 
character  and  individual  temptation  compatible  with  the 
general  state  of  society.  The  collective  experiment,  as  it  may 
be  termed,  exactly  separates  the  effect  of  the  general  from 
that  of  the  special  causes,  and  shows  the  net  result  of  the 
former :  but  it  declares  nothing  at  all  respecting  the  amount 
of  influence  of  the  special  causes,  be  it  greater  or  smaller, 
since  the  scale  of  the  experiment  extends  to  the  number  of 
cases  within  which  the  effects  of  the  special  causes  balance 
one  another,  and  disappear  in  that  of  the  general  causes. 

I  will  not  pretend  that  all  the  defenders  of  the  theory 
have  always  kept  their  language  free  from  this  same  con- 
fusion, and  have  shown  no  tendency  to  exalt  the  influence 
of  general  causes  at  the  expense  of  special.  I  am  of 
opinion,  on  the  contrary,  that  they  have  done  so  in  a  very 
great  degree,  and  by  so  doing  have  encumbered  their  theory 
with  difficulties,  and  laid  it  open  to  objections,  which  do  not 
necessarily  affect  it.  Some,  for  example  (among  whom  is 
Mr.  Buckle  himself),  have  inferred,  or  allowed  it  to  be  sup- 
posed that  they  inferred,  from  the  regularity  in  the  recurrence 
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,of  events  which  depend  on  moral  qualities,  that  the  moral 
qualities  of  mankind  are  little  capable  of  being  improved,  or 
are  of  little  importance  ia  the  general  progress  of  society, 
compared  with  intellectual  or  economic  causes.  But  to  draw 
this  inference  is  to  forget  that  the  statistical  tables,  from 
which  the  invariable  averages  are  deduced,  were  compiled  from 
facts  occurring  within  narrow  geographical  limits  and  in  a 
small  number  of  successive  years ;  that  is,  from  a  field  the 
whole  of  which  was  under  the  operation  of  the  same  general 
causes,  and  during  too  short  a  time  to  allow  of  much  change 
therein.  All  moral  causes  but  those  common  to  the  country 
generally,  have  been  eliminated  by  the  great  number  of  in- 
stances taken;  and  those  which  are  common  to  the  whole 
country  have  not  varied  considerably,  in  the  short  space  of 
I  time  comprised  in  the  observations.  If  we  admit  the  suppo- 
sition that  they  have  varied ;  if  we  compare  one  age  with 
another,  or  one  country  with  another,  or  even  one  part  of  a 
country  with  another,  differing  in  position  and  character  as  to 
the  moral  elements,  the  crimes  committed  within  a  year  give 
no  longer  the  same,  but  a  widely  different  numerical  aggre- 
gate. And  tliis  cannot  but  be  the  case :  for  inasmuch  as  every 
single  crime  committed  by  an  individual  mainly  depends  on 
his  moral  qualities,  the  crimes  committed  by  the  entire  popu- 
lation of  the  country  must  depend  in  an  equal  degree  on  their 
collective  moral  qualities.  To  render  this  element  inoperative 
upon  the  large  scale,  it  would  be  necessary  to  suppose  that 
the  general  moral  average  of  mankind  does  not  vary  from 
country  to  country  or  from  age  to  age ;  which  is  not  true,  and 
even  if  it  were  true,  could  not  possibly  be  proved  by  any 
existing  statistics.  I  do  not  on  this  account  the  less  agree  in 
the  opinion  of  Mr.  Buckle,  that  the  intellectual  element  in 
mankind,  including  in  that  expression  the  nature  of  their 
beliefs,  the  amount  of  their  knowledge,  and  the  development 
of  their  intelligence,  is  the  predominant  oiroumstanoe  in  de* 
termining  their  progress.  But  I  am  of  this  opinion,  not  because 
I  regard  their  moral  or  economical  condition  either  as  less 
powerful  or  less  variable  agencies,  but  because  these  are  in  a 
great  degree  the  consequences  of  the  intellectual  oonditioa^ 
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and  are,  in  all  cases^  limited  by  it ;  as  was  observed  in  the 
preceding  chapter.      The    intellectual   changes  are  the  mostf 
conspicaous  agents  in  history,  not  from  their  superior  force, 
considered  in  themselves,  but  because  practically  they  work 
with  the  united  power  belonging  to  all  three,* 

§  3.  There  is  another  distinction  often  neglected  in  the 
discussion  of  this  subject,  which  it  is  extremely  important 
to  observe.  The  theory  of  the  subjection  of  social  progress  to 
invariable  laws,  is  often  held  in  conjunction  with  the  doctrine, 
that  social  progress  cannot  be  materially  influenced  by  the 
exertions  of  individual  persons,  or  by  the  acts  of  governments. 
But  though  these  opinions  are  often  held  by  the  same  persons, 
they  are  two  very  different  opinions,  and  the  confusion 
between  them  is  the  eternally  recurring  error  of  confounding 
Causation  with  Fatalism.  Because  whatever  happens  will  be 
the  effect  of  causes,  human  volitions  ^mong~^erest,""il  does 
nob  follow  that  volitions,  even  those  of  peculiar  individuals, 
are  not  of  gireat  efficacy  as  causes.     If  any  one  in  a  storm  at 

*  I  have  been  assured  by  ao  intimate  friend  of  Mr.  Backle  that  he  woald 
not  have  withheld  his  asseot  from  these  remarks,  and  that  he  never  faitended  to 
affirm  or  imply  that  mankind  are  not  progressive  in  their  moral  as  well  as  in 
their  intellectual  qualities.  "  In  dealing  with  his  problem,  he  availed  himself 
of  the  artifice  resorted  to  by  the  Political  Economist,  who  leaves  out  of  con- 
sideration the  generous  and  benevolent  sentiments,  and  founds  his  science  on 
the  proposition  that  mankind  are  actuated  by  acquisitive  propensities  alone,** 
not  because  such  is  the  fact,  but  because  it  is  necessary  to  begin  by  treating 
the  principal  influence  as  if  it  was  the  soie  one,  and  make  the  due  corrections 
afterwards.  "  He  desired  to  make  abstraction  of  the  intellect  as  the  deter- 
mining  and  dynamical  element  of  the  progression,  eliminating  the  more  de- 
pendent set  of  conditions,  and  treating  the  more  active  one  as  if  it  were  an 
entirely  independent  variable.** 

The  same  friend  of  Mr.  Buckle  states  that  when  he  used  expressions  which 
seemed  to  exaggerate  the  influence  of  general  at  the  expense  of  special  causes, 
and  especially  at  the  expense  of  the  influence  of  individual  minds,  Mr.  Buckle 
really  intended  no  more  than  to  affirm  emphatically  that  the  greatest  men  can- 
not effect  great  changes  in  human  affairs  unless  the  general  mind  has  been  in 
some  considerable  degree  prepared  for  them  by  the  general  circumstances  of 
the  age ;  a  truth  which,  of  course,  no  one  thinks  of  denying.  And  there 
certainly  are  passages  in  Mr.  Buckle's  writings  which  speak  of  the  influence 
exercised  by  great  individui^  inteUectg  in  tm  strong  terms  as  could  b^ 
desijvd. 
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sea,  because  about  the  same  number  of  persons  in  every  year 
perish  by  shipwreck,  should  conclude  that  it  was  useless  for 
him  to  attempt  to  save  his  own  life,  we  should  call  him  a 
Fatalist ;  and  should  remind  him  that  the  efforts  of  ship- 
wrecked persons  to  save  their  lives  are  so  far  from  being 
immaterial,  that  the  average  amount  of  those  efforts  is  one  of 
the  causes  on  which  the  ascertained  annual  number  of  deaths 
by  shipwreck  depend.  However  universal  the  laws  of  social 
development  may  be,  they  cannot  be  more  universal  or  more 
rigorous  than  those  of  the  physical  agencies  of  nature ;  yei 
human  will  can  convert  these  into  instruments  of  its  designs^ 
and  the  extent  to  which  it  does  so  makes  the  chief  difference 
between  savages  and  the  most  highly  civilized  people* 
Human  and  social  facts,  from  their  more  complicated  iiature^ 
are  not  less,  but  more,  modifiable,  than  mechanical  and 
chemical  facts;  human  agency,  therefore,  has  still  greater 
power  over  them.  And  accordingly,  those  who  maintain  that 
the  evolution  of  society  depends  exclusively,  or  almost  exclu- 
sively, on  general  causes,  always  include  among  these  the 
collective  knowledge  and  intellectual  development  of  the  race. 
But  if  of  the  race,  why  not  also  of  some  powerful  monarch  or 
thinker,  or  of  the  ruling  portion  of  some  political  society, 
acting  through  its  government?  Though  the  varieties  of 
character  among  ordinary  individuals  neutralize  one  another 
on  any  large  scale,  exceptional  individuals  in  important  posi* 
tions  do  not  in  any  given  age  neutralize  one  another ;  there 
was  not  another  Themistocles,  or  Luther,  or  Julius  Csasar,  of 
equal  powers  and  contrary  dispositions,  who  exactly  balanced 
the  given  Themistocles,  Luther,  and  C©sar,  and  prevented 
them  from  having  any  permanent  effect.  Moreover,  for 
aught  that  appears,  the  volitions  of  exceptional  persons,  or 
the  opinions  and  purposes  of  the  individuals  who  at  some  par- 
ticular  time  compose  a  government,  may  be  indispensable 
links  in  the  chain  of  causation  by  which  even  the  general 
causes  produce  their  effects ;  and  I  believe  this  to  be  the  only 
tenable  form  of  the  theory. 

Lord  Macaulay,  in  a  celebrated  passage  of  one  of  his  early 
essays  (let  me  add  that  it  was  one  which  he  did  not  himself 
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choose  to  reprint),  gives  expression  to  the  doctrine  of  the  ab- 
solute inoperativeness  of  great  men,  more  unqualified,  I  should 
think,  than  has  been  given  to  it  by  any  writer  of  equal  abilities. 
He  compares  them  to  persons  who  merely  stand  on  a  loftier 
height,  and  thence  receive  the  sun's  rays  a  little  earlier,  than 
the  rest  of  the  human  race.  "The  su^  illuminates  the  hills 
while  it  is  still  below  the  horizon,  and  truth  is  discovered  by 
the  highest  minds  a  little  before  it  becomes  manifest  to  the 
multitude.  This  is  the  extent  of  their  superiority.  They  are  the 
first  to  catch  and  reflect  a  light  which,  without  their  assistance, 
must  in  a  short  time  be  visible  to  those  who  lie  far  beneath 
them/'*  If  this  metaphor  is  to  be  carried  out,  it  follows  that 
if  there  had  been  no  Newton,  the  world  would  not  only  have 
had  the  Newtonian  system,  but  would  have  had  it  equally 
soon;  as  the  sun  would  have  risen  just  as  early  to  spectators 
in  the  plain  if  there  had  been  no  mountain  at  hand  to  catch 
still  earlier  rays.  And  so  it  would  be,  if  truths,  like  the  sun, 
rose  by  their  own  proper  motion,  without  human  effort ;  but 
not  otherwise.  I  believe  that  if  Newton  had  not  lived,  the 
world  must  have  waited  for  the  Newtonian  philosophy  until 
there  had  been  another  Newton,  or  his  equivalent.  No  ordinary 
man,  and  no  succession  of  ordinary  men,  could  have  achieved 
it.  I  will  not  go  the  length  of  saying  that  what  Newton  did 
in  a  single  life,  might  not  have  been  done  in  successive  steps 
by  some  of  those  who  followed  him,  each  singly  inferior  to 
him  in  genius.  But  even  the  least  of  those  steps  required 
a  man  of  great  intellectual  superiority.  Eminent  men  do  not 
merely  see  the  coming  light  from  the  hill-top,  they  mount  on 
the  hill-top  and  evoke  it ;  and  if  no  one  had  ever  ascended 
thither,  the  light,  in  many  cases,  might  never  have  risen  upon 
the  plain  at  all.  Philosophy  and  religion  are  abundantly 
amenable  to  general  causes;  yet  few  will  doubt,  that  had 
there  been  no  Socrates,  no  Plato,  and  no  Aristotle,  there 
would  have  been  no  philosophy  for  the  next  two  thousand 
years,  nor  in  all  probability  then ;  and  that  if  there  had 
been  no  Christ,  and  no  St.  Paul,  there  would  have  been  no 

Christianity. 

♦  — < . 

*  Efluy  on  Drydien,  in  MiscelUneoas  WritingSi  i.  188. 
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The  point  in  which,  above  all,  the  influence  of  remarkable 
individuals  is  decisive,  is  in  determining  the  celerity  of  the 
movement.  In  most  states  of  society  it  is  the  existence  of 
great  men  which  decides  even  whether  there  shall  be  any  pro- 
gress. It  is  conceivable  that  Greece,  or  that  Christian  Europe, 
might  have  been  progressive  in  certain  periods  of  their  history 
throu<^h  general  causes  only  :  but  if  there  had  been  no 
Mahomet,  would  Arabia  have  produced  Avicenna  or  Averroes, 
or  Caliphs  of  Bagdad  or  of  Cordova  ?  In  determining,  how- 
ever, in  what  manner  and  order  the  progress  of  mankind  shall 
take  place  if  it  take  place  at  all,  much  less  depends  on  the 
character  of  individuals.  There  is  a  sort  of  necessity  established 
in  this  respect  by  the  general  laws  of  human  nature ;  by  the 
constitution  of  the  human  mind.  Certain  truths  cannot  be 
discovered,  or  inventions  made,  unless  certain  others  have 
been  made  first ;  certain  social  improvements,  from  the  nature 
of  the  case,  can  only  follow,  and  not  precede,  others.  The 
order  of  human  progress,  therefore,  may  to  a  certain  extent 
have  definite  laws  assigned  to  it :  while  as  to  its  celerity,  or 
even  as  to  its  taking  place  at  all,  no  generalization,  extending 
to  the  human  species  generally,  can  possibly  be  made ;  but  only 
some  very  precarious  approximate  generalizations,  confined  to 
the  small  portion  of  mankind  in  whom  there  has  been  anything 
like  consecutive  progress  within  the  historical  period,  and  de- 
duced from  their  special  position,  or  collected  from  their  par- 
ticular history.  Even  looking  to  the  manner  of  progress,  the 
order  of  succession  of  social  states,  there  is  need  of  great  flexi- 
bility in  our  generalizations.  The  limits  of  variation  in  the 
possible  development  of  social,  as  of  animal  life,  are  a  subject 
of  which  little  is  yet  understood,  and  are  one  of  the  great  pro- 
blems in  social  science.  It  is,  at  all  events,  a  fact,  that  different 
portions  of  mankind,  under  the  influence  of  different  circum- 
stances, have  developed  themselves  in  a  more  or  less  different 
manner  and  into  different  forms ;  and  among  these  determining 
circumstances,  the  individual  character  of  their  great  specula- 
tive thinkers  or  practical  organizers  may  well  have  been  oneL 
Who  can  tell  how  profoundly  the  whole  subsequent  history  of 
China  may  have  been  influenced  by  the  individuality  of  Con- 
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facius?  and  of  Sparta  (and  hence  of  Greece  and  the  world) 
by  that  of  Lycurgus? 

Concerniog  the  nature  and  extent  of  what  a  great  man 
uader  favourable  circumstauces  can  do  for  mankind^  as  well 
as  of  what  a  government  can  do  for  a  nation^  many  different 
opinions  are  possible;  and  every  shade  of  opinion  on  these 
points  is  consistent  with  th^  fullest  recognition  that  there  are 
invariable  laws  of  historical  phenomena.  Of  course  the  degree 
of  influence  which  has  to  be  assigned  to  these  more  special 
agencies^  makes  a  great  difference  in  the  precision  which  can 
be  given  to  the  general  laws^  and  in  the  confidence  with  which 
predictions  can  be  grounded  on  them.  Whatever  depends  on 
the  peculiarities  of  individuals^  combined  with  the  accident  of 
the  positions  they  hold,  is  necessarily  incapable  of  being  fore- 
seen. Undoubtedly  these  casual  combinations  might  be 
eliminated  like  any  others,  by  taking  a  sufficiently  large  cycle : 
the  peculiarities  of  a  great  historical  character  make  their 
influence  felt  in  history  sometimes  for  several  thousand  years, 
but  it  is  highly  probable  that  they  will  make  no  diflc'rence  at  all 
at  the  end  of  fifty  millions.  Since,  however,  we  cannot  obtain 
an  average  of  the  vast  length  of  time  necessary  to  exhaust  all 
the  possible  combinations  of  great  men  and  circumstances,  as 
much  of  the  law  of  evolution  of  human  affairs  as  depends 
upon  this  average,  is  and  remains  inaccessible  to  us :  and 
within  the  next  thousand  years,  which  are  of  considerably 
more  importance  to  us  than  the  whole  remainder  of  the  fifty 
millions,  the  favourable  and  unfavourable  combinations  which 
will  occur  will  be  to  us  purely  accidental.  We  cannot  foresee 
the  advent  of  great  men.  Those  who  introduce  new  specu- 
lative thoughts  or  great  practical  conceptions  into  the  world, 
cannot  have  their  epoch  fixed  beforehand.  What  science  can 
do,  is  this.  It  can  trace  through  past  history  the  general 
causes  which  had  brought  mankind  into  that  preliminary 
state,  which  when  the  right  sort  of  great  man  appeared,  ren- 
dered them  accessible  to  his  influence.  If  this  state  continues, 
experience  renders  it  tolerably  certain  that  in  a  longer  or 
shorter  period  the  great  man  will  be  produced ;  provided  that 
the  general  circumstances  of  the  country  and  people  are  (which 
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very  often  they  are  not)  compatible  with  his  existence;  ot 
which  point  also^  science  can  in  some  measure  judge.  It  is 
in  this  manner  that  the  results  of  progress^  except  as  to  the 
celerity  of  their  production,  can  be,  to  a  certain  extent,  reduced 
to  regularity  and  law.  And  the  belief  that  they  can  be  so,  is 
equally  consistent  with  assigning  very  great,  or  very  little 
efficacy,  to  the  influence  of  exceptional  men,  or  of  the  acts  of 
governments.  And  the  same  may  be  said  of  all  other  acci- 
dents and  disturbing  causes. 

§.  4  It  would  nevertheless  be  a  great  error  to  assign 
only  a  trifling  importance  to  the  agency  of  eminent  indi- 
viduals, or  of  governments.  It  must  not  be  concluded  that 
the  influence  of  either  is  small,  because  they  cannot  bestow 
what  the  general  circumstances  of  society,  and  the  course  of 
its  previous  history,  have  not  prepared  it  to  receive.  Neither 
thinkers  nor  governments  eflfect  all  that  they  intend,  but  in 
compensation  they  often  produce  important  results  which  they 
did  not  in  the  least  foresee.  Great  men,  and  great  actions, 
are  seldom  wasted  :  they  send  forth  a  thousand  unseen  influ- 
ences, more  efiective  than  those  which  are  seen ;  and  though 
nine  out  of  every  ten  things  done,  with  a  good  purpose^  by 
those  who  are  in  advance  of  their  age,  produce  no  material 
efiect,  the  tenth  thing  produces  effects  twenty  times  as  great 
as  any  one  would  have  dreamed  of  predicting  from  it.  Even 
the  men  who  for  want  of  sufficiently  favourable  circumstancee 
left  no  impress  at  all  upon  their  own  age,  have  often  been  of 
the  greatest  value  to  posterity.  Who  could  appear  to  have 
lived  more  entirely  in  vain,  than  some  of  the  early  heretics? 
They  were  burnt  or  massacred,  their  writings  extirpated,  their 
memory  anathematized,  and  their  very  names  and  existence 
left  for  seven,  or  eight  centuries  in  the  obscurity  of  musty 
manuscripts — their  history  to  be  gathered,  perhaps,  only  from 
the  sentences  by  which  they  were  condemned.  Yet  the 
memory  of  these  men — men  who  resisted  certain  pretensions 
or  certain  dogmas  of  the  Church  in  the  very  ^e  in  which  the 
unanimous  assent  of  Christendom  was  afterwards  claimed  as 
having  been  given  to  them,  and  asserted  as  the  ground  of 
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their  authority — broke  the  chain  of  tradition^  established  a 
series  of  precedents  for  resistance,  inspired   later   Reformers 
with  the  courage^  and  armed  them  with  the  weapons,  whieh| 
they   needed  when  mankind  were  better  prepared  to  follow! 
their  impulse.     To  this  example  from  men,  let  us  add  another 
from  governments.     The  comparatively  enlightened  rule  of 
which  Spain  had  the  benefit  during  a  considerable  part  of  the 
eighteenth  century,  did  not  correct  the  fundamental  defects  of 
the  Spanish  people ;  and  in  consequence,  though  it  did  great 
temporary  good,  so  much  of  that  good  perished  with  it,  that 
it  may  plausibly  be  affirmed  to  have  had  no  permanent  effect* 
The  case  has  been  cited  as  a  proof  how  little  governments  can 
do  in   opposition   to  the  causes  which  have  determined  the 
general  character  of  the  nation.     It  does  show  how  much  there 
is  which  they  cannot  do ;  but  not  that  they  can  do  nothing* 
Compare  what  Spain  was  at  the  beginning  of  that  half  century 
of  liberal  government,  with  what  she  had  become  at  its  dose. 
That  period  fairly  let  in  the  light  of  European  thought  upon 
the  more  educated  classes;  and  it  never  afterwards  ceased  to 
go  on  spreading.     Previous  to  that  time  the  change  was  in  an 
inverse  direction ;  culture,  light,  intellectual  and  even  material 
activity,  were  becoming  extinguished.     Was  it   nothing  to 
arrest  this  downward  and  convert  it  into  an  upward  course  ? 
How  much  that  Charles  the  Third  and  Aranda  could  not  do, 
has  been  the  ultimate  consequence  of  what  they  did  I     To  that 
half  century  Spain  owes  that  she  has  got  rid  of  the  Inqui- 
sition, that  she  has  got  rid  of  the  monks,  that  she  now  has 
parliaments  and  (save  in  exceptional  intervals)  a  free  press,  and 
the  feelings  of  freedom  and  citizenship,  and  is  acquiring  rail* 
roads  and  all  the  other  constituents  of  material  and  economical 
progress.     In  the  Spain  which  preceded  that  era,  there  was  not 
a  single  element  at  work  which  could  have  led  to  these  results 
in  any  length  of  time,  if  the  country  had  continued  to  be  go- 
verned as  it  was  by  the  last  princes  of  the  Austrian  dynasty, 
or  if  the  Bourbon  rulers  had  been  from  the  first  what,  both 
in  Spain  and  in  Naples,  they  afterwards  became. 

And  if  a  government  can  do  much,^ven  when  it  seems  to 
have  done  little,  in  causing  positive  improvement,  still  greater 
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are  the  issues  dependent  on  it  in  the  way  of  warding  off  evils, 
7^  both  internal  and  external,  which  else  would  stop  improvement 
altogether.     A  good  or  a  bad  counsellor,  in  a  single  city  at  a 
particular  crisis,  has  affected  the  whole  subsequent  fate  of  the 
world.     It  is  as  certain  as  any  contingent  judgmenii  respecting 
historical  events  can  be,  that  if  there  had  been  no  Themistocles 
there  would  have  been  no  victory  of  Salamis  ;  and  had  there 
not,  where  would  have  been  all  our  civilization  ?    How  different 
again  would  have  been  the  issue  if  Epaitainondas,  or  Timoleon, 
or  even  Iphicrates,  instead  of  Chares  and  Lysicles,  had  com- 
manded at  Chseroneia.     As  is  well  said  in  the  second  of  two 
Essays  on  the  Study  of  History,'^in  my  judgment  the  soundest 
and  most  philosophical  productions  which  the  recent  contro* 
versies  on  this  subject  have  called  forth ;  historical    science 
authorises    not    absolute,   but    only  conditional    predictions. 
General  causes  count  for  much,  but  individuals  also  "  produce 
great  changes  in  history,  and  colour  its  whole  complexion  long 
after  their  death.  ,  .  .  No  one  can  doubt  that  the  Roman  re- 
public would  have  subsided  into  a  military  despotism  if  Julius 
Cffisar  had  never  lived  ;'*  (thus  much  was  rendered  practically 
certain  by  general  causes)  :  "  but  is  it  at  all  clear  that  in  that 
case  Gaul  would  ever  have  formed  a  province  of  the  empire  ? 
Might  not  Varus  have  lost  his  three  legions  on  the  banks  of 
the  Rhone?  and  might  not  that  river  have  become  the  frontier 
instead  of  the   Rhine  ?     This   might  well  have   happened  if 
Caesar  and  Crassus  had  changed  provinces;  and  it  is  surely 
impossible  to  say  that  in  such  ap  event  the  venue  (as  lawyers 
say)  of  European  civilization  might  not  have  been  changed. 
The  Norman  Conquest  in  the  same  way  was  as  much  the  act 
of  a  single  man,  as  the  writing  of  a  newspaper  article ;  and 
knowing  as  we  do  the  history  of  that  man  and  hi;s  family,  we 
can  retrospectively  predict  with  all  but  infallible  certainty,  that 
no  other  person*^  (no  other  in  that  age,  I  presume,  is  meant)^ 
"  could  have  accomplished  the  enterprise.  If  it  had  not  been  ac- 
complished, is  there  any  ground  to  suppose  that  either  our  his- 
tory or  our  national  character  would  have  been  what  they  are  V 

*  In  the  Cornkdl  Magazine  for  June  and  Jul/i  1861. 
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As  Is  most  truly  remarked  by  the  same  writer,  the  whole 
stream  of  Grecian  history,  as  cleared  up  by  Mr.  Grote,  is  one 
series  of  examples  how  often  events  on  which  the  whole 
destiny  of  subsequent  civilization  turned,  were  dependent  on 
the  personal  character  for  good  or  evil  of  some  one  individual. 
It  must  be  said,  however,  that  Greece  furnishes  the  most 
extreme  example  of  this  nature  to  be  found  in  history,  and  is 
a  very  exaggerated  specimen  of  the  general  tendency.  It  has 
happened  only  that  once,  and  will  probably  never  happen 
again,  that  the  fortunes  of  mankind  depended  upon  keeping  a 
certain  order  of  things  in  existence  in  a  single  town,  or  a 
country  scarcely  larger  than  Yorkshire;  capable  of  being 
ruined  or  saved  by  a  hundred  causes,  of  very  slight  magnitude 
in  comparison  with  the  general  tendencies  of  human  affairs. 
Neither  ordinary  accidents,  nor  the  characters  of  individuals, 
can  ever  again  be  so  vitally  important  as  they  then  were. 
The  longer  our  species  lasts,  and  the  more  civilized  it  becomes, 
the  more,  as  Comte  remarks,  does  the  influence  of  past  genera- 
tions over  the  present,  and  of  mankind  en  masse  over  every 
individual  in  it,  predominate  over  other  forces :  and  though* 
the  course  of  affairs  never  ceases  to  be  susceptible  of  alteration 
both  by  accidents  and  by  personal  qualities,  the  increasing 
preponderance  of  the  collective  agency  of  the  species  over  all 
minor  causes,  is  constantly  bringing  the  general  evolution  of 
the  race  into  something  which  deviates  less  from  a  certain  and 
preappointed  track.  Historical  science,  therefore,  is  always  i 
becoming  more  possible :  not  sokly  because  it  is  better  studied,  J 
but  because,  in  every  generation,  it  becomes  better  adapted  ^ 
for  study. 
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CHAPTER  XII. 


OF   THE    LOGIC   OP    PRACTICE^   OB    ART;     INCLUDING 
MORALITY    AND    POLICY. 

§  1.  In  the  preceding  chapters  we  have  endeavoared  to 
characterize  the  present  state  of  those  among  the  branches  of 
knowledge  called  Moral,  which  are  sciences  in  the  only  proper 
sense  of  the  term^  that  is,  inquiries  into  the  course  of  natare. 
It  is  customary,  however,  to  include  under  the  term  moral 
knowledge,  and  even  (though  improperly)  under  that  of  moral 
science,  an  inquiry  the  results  of  which  do  not  express  them- 
selves in  the  indicative,  but  in  the  imperative  mood,  or  in 
periphrases  equivalent  to  it ;  what  is  called  the  knowledge  of 
duties ;  practical  ethics,  or  morality. 

Now,  the  imperative  mood  is  the  characteristic  of  art,  as 
distinguished  from  science.  Whatever  speaks  in  rules,  or 
precepts,  not  in  assertions  respecting  matters  of  fact,  is  art : 

tand  ethics,  or  morality,  is  properly  a  portion  of  the  art  cor- 
responding to  the  sciences  of  human  nature  and  society.* 

The  Method,  therefore,  of  Ethics,  can  be  no  other  than 
that  of  Art,  or  Practice,  in  general :  and  the  portion  yet  un- 
completed, of  the  task  which  Ve  proposed  to  ourselves  in  the 
concluding  Book,  is  to  characterize  the  general  Method  of 
Art,  as  distinguished  from  Science. 


§  2.  In  all  branches  of  practical  business,  there  are  < 
in  which  individuals  are  bound  to  conform  their  practice  to  a 
pre-established  rule,  while  there  are  others  in  which  it  is  part 
of  their  task  to  find  or  construct  the  rule  by  which  they  are  to 

*  It  is  almost  superfluous  to  obserye,  that  there  is  another  meaniDg  of  the 
word  Art,  in  which  it  may  be  said  to  denote  the  poetical  department  or  aspect 
of  things  in  general,  in  coiitradistinctio&  to  the  acientifio.  In  the  text,  the  word 
if  used  in  its  older,  and  I  hope,  not  yet  obsolete  sense. 
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govern  their  conduct.  The  first,  for  example,  is  the  case  of  a 
judge,  under  a  definite  written  code.  The  judge  is  not  called 
upon  to  determine  what  course  would  be  intrinsically  the 
most  advisable  in  the  particular  case  in  hand,  but  only  within 
what  rule  of  law  it  falls ;  what  the  legislature  has  ordained  to 
be  done  in  the  kind  of  case,  and  must  therefore  be  presumed 
to  have  intended  in  the  individual  case.  The  method  must 
here  be  wholly  and  exclusively  one  of  ratiocination,  or  syllo- 
gism ;  and  the  process  is  obviously,  what  in  our  analysis  of 
the  syllogism  we  showed  that  all  ratiocination  is,  namely  the 
interpretation  of  a  formula. 

In  order  that  our  illustration  of  the  opposite  case  may  be 
taken  from  the  same  class  of  subjects  as  the  former,  we  will 
suppose,  in  contrast  with  the  situation  of  the  judge,  the  posi- 
tion of  the  legislator.  As  the  judge  has  laws  for  his  guidance, 
so  the  legislator  has  rules,  and  maxims  of  policy;  but  it 
would  be  a  manifest  error  to  suppose  that  the  legislator  is 
bound  by  these  maxims  in  the  same  manner  as  the  judge  is 
bound  by  the  laws,  and  that  all  he  has  to  do  is  to  argue  down 
from  them  to  the  particular  case,  as  the  judge  does  from  the 
laws.  The  legislator  is  bound  to  take  into  consideration  the 
reasons  or  grounds  of  the  maxim ;  the  judge  has  nothing  to 
do  with  those  of  the  law,  except  so  far  as  a  consideration  of 
them  may  throw  light  upon  the  intention  of  the  law-maker, 
where  his  words  have  left  it  doubtful.  To  the  judge,  the  rule, 
once  positively  ascertained,  is  final ;  but  the  legislator,  or  other 
practitioner,  who  goes  by  rules  rather  than  by  their  reasons, 
like  the  old-fashioned  German  tacticians  who  were  vanquished 
by  Napoleon,  or  the  physician  who  preferred  that  his  patients 
should  die  by  rule  rather  than  recover  contrary  to  it,  is  rightly 
judged  to  be  a  mere  pedant,  and  the  slave  of  his  formulas. 

Now,  the  reasons  of  a  maxim  of  policy,  or  of  any  other 
rule  of  art,  can  be  no  other  than  the  theorems  of  the  corre- 
sponding science. 

The  relation  in  which  rules  of  art  stand  to  doctrines  of 
science  may  be  thus  characterized.  The^ajJj  pj^i^gsiS^  to  itself 
an  end-  to  be  attained,  defiq^  the  end^  and  hands  it  over  to 
the  science.     The  science  receives  it,  considers  it  as  a  pbeno« 
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mepon  or  effect  to  be  studied,  and  having  investi^ted  its 
causes  and  conditions,  sends  it  back  to  art  with  a  theorem  of 
the  combination  of  circumstances  by  which  it  could  be  pro- 
duced. Art  then  examines  these  combinations  of  circum- 
stances, and  according  as  any  of  them  are  or  are  not  in  haman 
power,  pronounces  the  end  attainable  or  not.  The  only  one 
of  the  premises,  therefore,  which  Art  supplies,  is  the  original 
major  premise,  which  asserts  that  the  attainment  of  the  given 
end  is  desirable.  Science  then  lends  to  Art  the  proposition 
(obtained  by  a  series  of  inductions  or  of  deductions)  that  the 
performance  of  certain  actions  will  attain  the  end.  From 
these  premises  Art  concludes  that  the  performance  of  tiiese 
actions  is  desirable,  and  finding  it  also  practicable,  converts 
the  theorem  into  a  rule  or  precept. 

§  3.  It  deserves  particular  notice,  that  the  theorem  or 
speculative  truth  is  not  ripe  for  being  turned  into  a  precept, 
until  the  whole,  and  not  a  part  merely,  of  the  operation  which 
belongs  to  science,  has  been  performed.  Suppose  that  we 
have  completed  the  scientific  process  only  up  to  a  certain 
point;  have  discovered  that  a  particular  cause  will  produce 
the  desired  effect,  but  have  not  ascertained  all  the  negative 
conditions  which  are  necessary,  that  is,  all  the  circumstances 
which,  if  present,  would  prevent  its  production.  If,  in  this 
imperfect  state  of  the  scientific  theory,  we  attempt  to  frame  a 
rule  of  art,  we  perform  that  operation  prematurely.  When- 
ever any  counteracting  cause,  overlooked  by  the  theorem, 
takes  place,  the  rule  will  be  at  fault :  we  shall  employ  the 
means  and  the  end  will  not  follow.  No  arguing  from  or  about 
the  rule  itself  will  then  help  us  through  the  difficulty  :  there 
is  nothing  for  it  but  to  turn  back  and  finish  the  scientific 
process  which  should  have  preceded  the  formation  of  the  rule. 
We  must  re-open  the  investigation,  to  inquire  into  the 
remainder  of  the  conditions  on  which  the  effect  depends ;  and 
I  only  after  we  have  ascertained  the  whole  of  these,  are  we  pre- 
pared to  transform  the  completed  taw  of  the  effect  into  a 
precept,  in  which  those  circumstances  or  combinations  of  cir- 
cumstances which  the  science  exhibits  as  conditions,  are 
prescribed  as  means. 
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It  is  true  that,  for  the  sake  of  convenience,  rules  must  be 
formed  from  something  less  than  this  ideally  perfect  theory ; 
in  this  firat  place^  because  the  theory  can  seldom  be  made 
ideally  perfect;  .and  next,  because,  if  all  the  counteractinpf 
contingencies^  whether  of  frequent  or  of  rare  occurrence,  were 
included,  the  rules  would  be  too  cumbrous  to  be  apprehended 
and  remembered  by  ordinary  capacities,  on  the  common  occa- 
sions of  life.  The  rules  of  art  do  not  attempt  to  comprise 
more  conditions  than  require  to  be  attended  to  in  ordinary 
cases;  and  are  therefore  always  imperfect.  In  the  manual 
arts,  where  the  requisite  conditions  are  not  numerous,  and 
where  those  which  the  rules  do  not  specify  are  generally  either 
plain  to  common  observation  or  speedily  learnt  from  practice, 
rules  may  often  be  safely  acted  on  by  persons  who  know  nothing 
more  than  the  rule.  But  in  the  complicated  affairs  of  life, 
and  still  more  in  those  of  states  and  societies,  rules  cannot  be 
relied  on,  without  constantly  referring  back  to  the  scientific 
laws  on  which  they  are  founded.  To  know  what  are  the 
practical  contingencies  which  require  a  modification  of  the 
rule,  or  which  are  altogether  exceptions  to  it,  is  to  know  what 
combinations  of  circumstances  would  interfere  with,  or  entirely 
counteract,  the  consequences  of  those  laws :  and  this  can 
only  be  learnt  by  a  reference  to  the  theoretic  grounds  of  the 
rule. 

By  a  wise  practitioner,  therefore,  rules  of  conduct  will 
only  be  considered  as  pyo visional.  Being  made  for  the  most 
numerous  cases,  or  for  those  of  most  ordinary  occurrence,  they 
point  out  the  manner  in  which  it  will  be  least  perilous  to  act, 
where  time  or  means  do  not  exist  for  analysing  the  actual 
circumstances  of  the  case,  or  where  we  cannot  trust  our 
judgment  in  estimating  them.  But  they  do  not  at  all  super- 1 
sede  the  propriety  of  going  through  (when  circumstances 
permit)  the  scientific  process  requisite  for  framing  a  rule  from 
the  data  of  the  particular  case  before  us.  At  the  same  time, 
the  common  rule  may  very  properly  serve  as  an  admonition 
that  a  certain  mode  of  action  has  been  found  by  ourselves  and 
others  to  be  well  adapted  to  the  cases  of  most  common  occur 
reuce;  so  that  if  it  be  unsuitable  to  the  case  in  hand,  tho 
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reason  of  its  being  so  will  be  likely  to  arise  from  some  un- 
usual circumstance. 

§  4.  The  error  is  therefore  apparent^  of  those  who  woold 
deduce  the  line  of  conduct  proper  to  particular  cases^  from 
supposed  universal  practical  maxims ;  overlooking  the  neoes* 
sity  of  constantly  referring  back  to  the  principles  of  the 
speculative  science^  in  order  to  be  sure  of  attaining  even  the 
specific  end  which  the  rules  have  in  view.  How  much  greater 
still,  then,  must  the  error  be,  of  setting  up  such  unbend- 
ing principles,  not  merely  as  universal  rules  for  attaining  a 
given  end,  but  as  rules  of  conduct  generally ;  without  regard 
to  the  possibility,  not  only  that  some  modifying  cause  may 
prevent  the  attainment  of  the  given  end  by  the  means  which 
the  rule  prescribes,  but  that  success  itself  may  conflict  with 
some  other  end,  which  may  possibly  chance  to  be  more 
desirable. 

This  is  the  habitual  error  of  many  of  the  political  specu- 
lators whom  I  have  characterized  as  the-  geometrical  school ; 
especially  in  France,  where  ratiocination  from  rules  of  prac- 
tice forms  the  staple  commodity  of  journalism  and  political 
oratory;  a  misapprehension  of  the  functions  of  Deduction 
which  has  brought  much  discredit,  in  the  estimation  of  other 
countries,  upon  the  spirit  of  generalization  so  honourably 
characteristic  of  the  French  mind.  The  common-places  of 
^  politics,  in  France,  are  large  and  sweeping  practical  maxims, 
'  from  which,  as  ultimate  premises,  men  reason  downwards  to 
particular  applications,  and  this  they  call  being  logical  and 
consistent.  For  instance,  they  are  perpetually  arguing  that 
such  and  such  a  measure  ought  to  be  adopted,  because  it  is  a 
consequence  of  the  principle  on  which  the  form  of  government 
is  founded ;  of  the  principle  of  legitimacy,  or  the  principle  of 
the  sovereignty  of  the  peopla  To  which  it  may  be  answered^ 
that  if  these  be  really  practical  principles,  they  must  rest  on 
speculative  grounds;  the  sovereignty  of  the  people  (for  ex- 
ample) must  be  a  right  foundation  for  government,  because  a 
government  thus  constituted  tends  to  produce  certain  bene- 
ficial effects.   Inasmuch,  however,  as  no  government  produces 
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all  possible  beneficial  effects^  bnt  all  are  attended  with  more 
or  fewer  inconveniences;  and  since  these  cannot  usually  be 
combated  by  means  drawn  from  the  very  causes  which  produce 
them ;  it  would  be  often  a  much  stronger  recommendation  of 
some  practical  arrangement^  that  it  does  not  foUow  from  what 
is  called  the  general  principle  of  the  government^  than  that  it 
does.  Under  a  government  of  legitimacy,  the  presumption  is 
far  rather  in  favour  of  institutions  of  popular  origin ;  and  in  a 
democracy,  in  favour  of  arrangements  tending  to  check  the 
impetus  of  popular  will.  The  line  of  argumentation  so  com- 
monly mistaken  in  Prance  for  political  philosophy,  tends  to 
the  practical  conclusion  that  we  should  exert  our  utmost 
efforts  to  aggravate,  instead  of  alleviating,  whatever  are  the 
characteristic  imperfections  of  the  system  of  institutions  which 
we  prefer,  or  under  which  we  happen  to  live. 

§  5.  The  grounds,  then,  of  every  rule  of  art,  are  to  be 
found  in  the  theorems  of  science.  An  art,  or  a  body  of  art, 
consists  of  the  rules,  together  with  as  much  of  the  speculative 
propositions  as  comprises  the  justification  of  those  rules.  The 
complete  art  of  any  matter,  includes  a  selection  of  such  a 
portion  from  the  science,  as  is  necessary  to  show  on  what 
conditions  the  effects,  which  the  art  aims  at  producing,  depend. 
And  Art  in  general,  consists  of  the  truths  of  Science,  arranged 
in  the  most  convenient  order  for  practice,  instead  of  the  order 
which  is  the  most  convenient  for  thought.  Science  groups* 
and  arranges  its  truths,  so  as  to  enable  us  to  take  in  at  one 
view  as  much  as  possible  of  the  general  order  of  the  universe. 
Art,  though  it  must  assume  the  same  general  laws,  follows 
them  only  into  such  of  their  detailed  consequences  as  have 
led  to  the  formation  of  rules  of  conduct ;  and  brings  together 
from  parts  of  the  field  of  science  most  remote  from  one. 
another,  the  truths  relating  to  the  production  of  the  different 
and  heterogenous  conditions  necessary  to  each  effect  which 
the  exigencies  of  practical  life  require  to  be  produced.* 

*  Professor  Bain  and  others  call  the  seleotion  from  the  truths  of  science 
made  for  the  purposes  of  an  art,  a  Practical  Science ;  and  confine  the  name  Art 
to  the  actual  rules. 


LOGIC   OF   THE   MORAL   SCIENCES. 

Science,  therefore,  following  one  cause  to  its  various  effects, 
while  art  traces  one  effect  to  its  multiplied  and  diver^fied 
causes  and  conditions ;  there  is  need  of  a  set  of  intermediate 
scientific  truths,  derived  from  the  higher  generalities  of  science, 
and  destined  to  serve  as  the  generalia  or  first  principles  of  the 
various  arts.  The  scientific  operation  of  framing  these  inter- 
mediate principles,  M.  Comte  characterizes  as  one  of  thoee 
results  of  philosophy  which  are  reserved  for  futurity.  The 
only  complete  example  which  he  points  out  as  actually 
realized,  and  which  can  be  held  up  as  a  type  to  be  imitated 
in  more  important  matters,  is  the  general  theory  of  the  art  of 
Descriptive  Geometry,  as  conceived  by  M.  Monge.  It  is  not, 
however,  difiicult  to  understand  what  the  nature  of  these 
intermediate  principles  must  generally  be.  After  framing  the 
most  comprehensive  possible  conception  of  the  end  to  be 
aimed  at,  that  is,  of  the  effect  to  be  produced,  and  determining 
in  the  same  comprehensive  manner  the  set  of  conditions  on 
which  that  effect  depends  ;  there  remains  to  be  taken,  a  general 
survey  of  the  resources  which  can  be  commanded  for  realizing 
this  set  of  conditions  ;  and  when  the  result  of  this  survey  has 
been  embodied  in  the  fewest  and  most  extensive  propositions 
possible,  those  propositions  will  express  the  general  relation 
between  the  available  means  and  the  end,  and  will  constitute 
the  general  scientific  theory  of  the  art ;  from  which  its  practical 
methods  will  follow  as  corollaries. 

§  6.  But  though  the  reasonings  which  connect  the  end 
or  purpose  of  every  art  with  its  means,  belong  to  the  domain 
of  Science,  thejdefinition  of  the  end  itself  belongs  exclusively 
to  j^rt,  ajid  forms  its  peculiar, province.     Every  art  has  one 

b  first  principle,  or  general  major  premise,  not  borrowed  from 
science ;  that  which  enunciates  the  object  aimed  at,  and  affirms 

;  it  to  be  a  desirable  object.  The  builder's  art  assumes  that  it 
is  desirable  to  have  buildings ;  architecture  (as  one  of  the  fine 
arts),  that  it  is  desirable  to  have  them  beautiful  or  imposing. 
The  hygienic  and  medical  arts  assume,  the  one  that  the  preser- 
vation of  health,  the  other  that  the  cure  of  disease,  are  fitting 
and  desirable  ends.     These   are  not  propositions  of  science. 
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Propositions  of  science  assert  a  matter  of  fact :  an  existence^  a 
coexistence^  a  succession,  or  a  resemblance.  The  propositions 
now  spoken  of  do  not  assert  that  anything  is,  but  enjoin  or 
recommend  that  something  should  be.  They  are  a  class  by 
themselves.  A  proposition  of  which  the  predicate  is  expressed 
by  the  words  ou^Ai  or  should  be,  is  generically  different  from 
one  which  is  expressed  by  w,  or  will  be.  It  is  true,  that  in  the 
largest  sense  of  the  words,  even  these  propositions  assert  some- 
thing as  a  matter  of  fact.  The  fact  affirmed  in  them  is,  that 
the  conduct  recommended  excites  in  the  speaker's  mind  the 
feeling  of  approbation.  This,  however,  does  not  go  to  the 
bottom  of  the  matter ;  for  the  speaker's  approbation  is  no  suf- 
ficient reason  why  other  people  should  approve;  nor  ought  it 
to  be  a  conclusive  reason  even  with  himself.  For  the  purposes 
of  practice,  every  one  must  be  required  to  justify  his  approba- 
tion :  and  for  this  there  is  need  of  general  premises,  deter- 
mining what  are  the  proper  objects  of  approbation,  and  what 
the  proper  order  of  precedence  among  those  objects. 

These  general  premises,  together  with  the  principal  con- 
clusions which  may  be  deduced  from  them,  form  (or  rather 
might  form)  a  body  of  doctrine,  which  is  properly  the  Art  of 
Life,  in  its  three  departments.  Morality,  Prudence  or  Policy, 
and  ^Esthetics ;  the  Right,  the  Expedient,  and  the  Beautiful 
or  Noble,  in  human  conduct  and  works.  To  this  art,  (which, 
in  the  main,  is  unfortunately  still  to  be  created,)  all  other  arts 
are  subordinate;  since  its  principles  are  those  which  must 
determine  whether  the  special  aim  of  any  particular  art  is 
worthy  and  desirable,  and  what  is  its  place  in  the  scale  of 
desirable  things.  Every  art  is  thus  a  joint  result  of  laws  of 
nature  disclosed  by  science,  and  of  the  general  principles  of 
what  has  been  called  Teleology,  or  the  Doctrine  of  Ends  ;* 
which,  borrowing  the  language  of  the  German  metaphysicians, 
may  also  be  termed,  not  improperly,  the  principles  of  Practical 
Reason. 

A  scientific  observer  or  reasoner,  merely  as  such,  is  not  \ 

*  The  word  Teleology  is  also,  but  incoDveniently  and  improperly,  employed 
by  some  writers  as  a  name  for  the  attempt  to  explain  the  phenomena  of  the 
uniTerse  from  final  caoses. 
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an  adviser  for  practice.  His  part  is  only  to  show  that  certain 
conseqaences  follow  from  certain  causes^  and  that  to  obtain 
certain  ends^  certain  means  are  the  most  effectual.  Whether 
the  ends  themselved  are  such  as  ought  to  be  pursued^  and  if 
80^  in  what  cases  and  to  how  great  a  length,  it  is  no  part  of 
his  business  as  a  cultivator  of  science  to  decide,  and  science 
alone  will  never  qualify  him  for  the  decision.  In  purely 
physical  science,  there  is  not  much  temptation  to  assume  this 
ulterior  office;  but  those  who  treat  of  human  nature  and 
society  invariably  claim  it ;  they  always  undertake  to  say,  not 
merely  what  is,  but  what  ought  to  be.  To  entitle  them  to  do 
this,  a  complete  doctrine  of  Teleology  is  indispensable.  A 
scientific  theory,  however  perfect,  of  the  subject  matter,  con- 
sidered merely  as  part  of  the  order  of  nature,  can  in  no  degree 
serve  as  a  substitute.  In  this  respect  the  various  subordinate 
arts  afford  .a  misleading  analogy.  In  them  there  is  seldom 
any  visible  necessity  for  justifying  the  end,  since  in  general 
its  desirableness  is  denied  by  nobody,  and  it  is  only  when 
the  question  of  precedence  is  to  be  decided  between  that  end 
and  some  other,  that  the  general  principles  of  Teleology  have 
to  be  called  in :  but  a  writer  on  Morals  and  Politics  requires 
those  principles  at  every  step.  The  most  elaborate  and  well- 
digested  exposition  of  the  laws  of  succession  and  coexistence 
among  mental  or  social  phenomena,  and  of  their  relation  to 
one  another  as  causes  and  effects,  will  be  of  no  avail  towards 
the  art  of  Life  or  of  Society,  if  the  ends  to  be  aimed  at  by 
that  art  are  left  to  the  vague  suggestions  of  the  intellectvs 
sibi  permissus,  or  are  taken  for  granted  without  analysis  or 
questioning. 

§  7.  There  is,  then,  a  Pbilosophia  Prima  peculiar  to 
j  Art,  as  there  is  one  which  belongs  to  Science.  There  are  not 
only  first  principles  of  Knowledge,  but  first  principles  of 
Conduct.  There  must  be  some  standard  by  which  to  deter- 
mine the  goodness  or  badness,  absolute  and  comparative,  of 
ends,  or  objects  of  desire.  And  whatever  that  standard  is, 
there  can  be  but  one :  for  if  there  were  several  ultimate  prin- 
ciples of  conduct,  the  same  conduct  might  be  approved  by 
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one  of  those  principles  and  condemned  by  another ;  and  tliere 
would  be  needed  some  more  general  principle^  as  umpire  be* 
tween  them. 

Accordingly,  writers  on  moral  philosophy  have  mg^tly  felt 
the  necessity  not  only  of  referring  all  rules  of  conduct^  and  all 
judgments  of  praise  and  blame,  to  principles,  but  of  referring 
them  to  some  one  principle ;  some  rule,  or  standard,  with  which 
all  other  rules  of  conduct  were  required  to  be  consistent,  and 
from  which  by  ultimate  consequence  they  could  all  be  deduced. 
Those  who  have  dispensed  with  the  assumption  of  such  an 
universal  standard,  have  only  been  enabled  to  do  so  by  sup- 
posing that  a  moral  sense,  or  instinct,  inherent  in  our  consti-^ 
tution,  informs  us,  both  what  principles  of  conduct  we  are 
bound  to  observe,  and  also  in  what  order  these  should  be  sub* 
ordinated  to  one  another. 

The  theory  of  the  foundations  of  morality  is  a  subject 
which  it  would  be  out  of  place,  in  a  work  like  this,  to  discuss 
at  large,  and  which  could  not  to  any  useful  purpose  be  treated 
incidentally.     I  shall  content  myself  therefore  with  saying, 
that  the  doctrine  of  intuitive  moral  principles,  even  if  true, 
would  provide  only  for  that  portion  of  the  field  of  conduct 
which  is  properly  called  month      For  the  remainder  of  the 
practice  of  life  some  general  principle,  or  standard,  must  still  I 
be  sought ;  and  if  that  principle  be  rightly  chosen,  it  will  be ' 
found,  I  apprehend,  to  serve  quite  as  well  for  the  ultimate, 
principle  of  Morality,  as   for  that   of  Prudence,  Policy,  or 
Taste. 

Without  attempting  in  this  place  to  justify  my  opinion,  or 
even  to  define  the  kind  of  justification  which  it  admits  of,  I 
merely  declare  my  conviction,  that  the  general  principle  to 
which  all  rules  of  practice  ought  to  conform,  and  the  test  by 
which  they  should  be  tried,  is  that  of  conduciveness  to  the 
happiness  of  mankind,  or  rather,  of  all  sentient  beings :  in 
other  words,  that  the  promotion  of  happiness  is  the  ultimate 
principle  of  Teleolopy .* 

*  For  an  express  discnssioa  and  vindication  of  this  prinoiple,  see  the  little 
▼dome  entitled  "UtiUtarianism." 
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I  do  not  mean  to  assert  that  the  promotion  of  happiness 
should  be  itself  the  end  of  all  actions^  or  even  of  all  rules  of 
action.  It  is  the  justification,  and  ought  to  be  the  controller, 
of  all  eqds,  but  is  not  itself  the  sole^end.  There  are  'many 
virtuous  actions,  and  even  virtuous  modes  of  action  (though 
the  cases  are,  I  think,  less  frequent  than  is  often  supposed) 
by  which  happiness  in  the  particular  instance  is  sacrifioed, 
more  pain  being  produced  than  pleasure.  But  conduct  of  which 
this  can  be  truly  asserted,  admits  of  justification  only  because 
it  can  be  shown  that  on  the  whole  more  happiness  will  exist 
in  the  world,  if  feelings  are  cultivated  which  will  make  people, 
in  certain  cases,  regardless  of  happiness.  I  fully  admit  that 
this  is  true  :  that  the  cultivation  of  an  ideal  nobleness  of  will 
and  conduct,  should  be  to  individual  human  beings  an  end, 
to  which  the  specific  pursuit  either  of  their  own  happiness  or 
of  that  of  others  (except  so  far  as  included  in  that  idea) 
should,  in  any  case  of  conflict,  give  way.  But  I  hold  that  the 
very  question,  what  constitutes  this  elevation  of  character,  is 
itself  to  be  decided  by  a  reference  to  happiness  as  the  standard. 
The  character  itself  should  be,  to  the  individual,  a  paramount 
end,  simply  because  the  existence  of  this  ideal  nobleness  of 
character,  or  of  a  near  approach  to  it,  in  any  abundance,  would 
go  further  than  all  things  else  towards  making  human  life 
happy ;  both  in  the  comparatively  humble  sense,  of  pleasure 
and  freedom  from  pain,  and  in  the  higher  meaning,  of  render- 
ing life,  not  what  it  now  is  almost  universally,  puerile  and  in- 
significant— but  such  as  human  beings  with  highly  developed 
faculties  can  care  to  have. 


§  8.  With  these  remarks  we  must  close  this  summary  view 
of  the  application  of  the  general  logic  of  scientific  inquiry  to 
the  moral  and  social  departments  of  science.  Notwithstanding 
the  extreme  generality  of  the  principles  of  method  which  I  have 
laid  down,  (a  generality  which,  I  trust,  is  not,  in  this  instance, 
synonymous  with  vagueness)  I  have  indulged  the  hope  that 
to  some  of  those  on  whom  the  task  will  devolve  of  bringing 
those  most  important  of  all  sciences  into  a  more  satisfactory 
state,  these  observations  may  be  useful;    both  in  removing 
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erroneous^  and  in  clearing  up  the  true^  conceptious  of  the 
means  by  which,  on  subjects  of  so  high  a  degree  of  complicar 
tion,  truth  can  be  attained.  Should  this  hope  be  realized^ 
what  is  probably  destined  to  be  the  great  intellectual  achieve- 
ment of  the  next  two  or  three  generations  of  European  thinkers 
will  have  been  in  some  degree  forwarded. 


THE  END. 
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